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Frcos ACCURATUS TUBING 


SETS New STANDARDS OF Accurac\ 


UMMER, winter .. . hot or cold ... it 
makes no difference in the accuracy of 
your recording thermometers or tem- 
perature control if they are Tycos Instruments, 
equipped with Tycos Accuratus Tubing. (Pat- 


ented ) 


*® This mercury-actuated tube system is so built 
that it automatically compensates for any  sur- 
rounding temperature changes. The tubing may 
pass over steam pipes or refrigerated coils .. . it 
may run outside and be subject to weather and 


seasonal changes. 


*% Tycos Accuratus Tubing is superior to other 
compensating systems on the market which use 
springs and lever mechanisms and are subject to 
mechanical failures. These devices depend for 
their operation on the average temperature effect 
along the entire tubing, while Tycos Compensa- 
tion is INBUILT and compensates at the actual 


point of temperature change. 


*% Tycos Accuratus Tubing does not add parts 
to the instrument nor does it change the external 
appearance of the tubing. It is by far the most 
accurate, sensitive and wholly satisfactory com- 
pensated tubing ever offered. We will be glad to 


send further information on request. 


Tycos Recording Thermometer with Tyco 
curatus Tubing, which automatically correct 
any change ot temperature along its course 
extreme accuracy, specify I'yvcos Instrun 


with Tycos Accuratus Tubing. 
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ht off the summer slump dreaded by pub- 
To tighten the bonds of friendship 
ur present subscribers . . . To place the 


t ume o e MANU.« 7 INS J. » ~ : in P 
i volume of the, MANUAL OF INSTRU The Instruments Publishing Company 


r tha e pre-publication demand for the " - ae i 
eee meer eee Seniend fos the takes pleasure in announcing that for 
peer ae a limited time only, every subscriber 
Here is what makes this offer really extraordinary: sending In two new subscriptions will 


Instead of the usual “premium™—an out-of-date s - ~ : 
jk which publishers are glad to give away receive free of charge and postpaid one 

we shall give you a first one te a 1932 , . 

hook (see advertisement inside back cover). e s cs . 
ii vey desire the ca. copy of Behar’s Fundamentals of Instru- 

lar $2.00 gold-stamped cloth edition of Béhar’s 


— add $1.00 and mark coupon $ mentation in durable paper binding. 
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All acquaintances of yours who would derive benefits from becoming subscribers will thank 
you for bringing the magazine to their attention; but in order to relieve you of all “selling” 
we are printing below a fairly comprehensive list of the reasons why you and thousands of 
others find both pleasure and profit in receiving INSTRUMENTS every month. All you 
have to do is to show this advertisement. It will do the selling. 
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INSTRUMENTS — THE MAGAZINE of MEASUREMENT and CONTROL 
NSTRUMENTS is more than a monthly periodical. It is an trol, or to closely allied subjects, are reviewed at lenot! espe 
institution devoted to measurement and control and ren- cially for our readers, by competent specialists 
dering a ten-fold service: 6. The New Instruments Section. Not only all new instru 
1. Original articles, complete in each issue, some selected from ments but many new products of interest to our readers, are 
many written and submitted by specialists in various fields of intelligently and critically described. In these profusely illustrated 
interest to our readers, and others prepared especially by mem pages readers often find the practical and commercially availabl 
bers of the Editorial Staff. Each article is a distinct contribution solution of many a puzzling proble: 
to the art. 7. Catalogue Library. All new literature issued by maker 
e ) 
2. Serials. The books which appear in monthly installments instruments and allied lines is listed by title, each title being 
are the latest and most valuable texts on the subjects covered followed by a brief description 
For example, Béhar’s Temperature and Humidity Measurement 8. Editorial Comments on current topics are designed to | 
and Control” caused readers to send advance orders for 270 onstructive, helpful and forward-looking 


copies of the bound book. At present, Prof. DeJuhasz’s treatise ’ Cutie The * 
: " rie ar . 9. Buyers’ Guide. The “Instruments Index” section is arranged 
on Engine Indicators and Béhar’s “Flow Measurement and Con- f eget Rea , ” 
” C ror uIcK reference and 1s referred ¢t with good resul 
trol” are making the 1932 issues of unusual value to practically " a igegiai 
ll clace , al] concerned 
all classes of readers. ae ; ; ' ' 
10. The Paid Advertisements in almost every issue furnis} 


3. Abstracts. Every subscriber, without exception, finds eacl + eule tank ing thease bet oft a ae “e ‘ ; 
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month's review of current literature a mine of practical informa pone Ste coe fer te 

tion. Over 700 publications, domestic and foreign, are covered se a egeity B. wr eng Re i 9 \ 
ror Sipe ee Ss ' 8 Such, in brief, is INSTRUMENTS—The Magazine of Mi 
by 56 abstractors. The classification is by fields of reader interest ; 
Each abstract is edited—re-written when necessary—and assigned 
to the classification under which it will be found by those who 
will most profit. This service—the only one of its kind in the Dat 
world—alone makes INSTRUMENTS worth many times $2.00 INSTRUMENTS PUBLISHING COMPANY 

a year, as has been declared by a number of subscribers who 3619 Forbes Street, Pittsbu > 
have acquired the good habit of making full use of it Gentlemen: Enclosed herewith find $4 is per your specia 


4. Information Service. Now in its fifth year, INSTRI 
MENTS has accumulated the world’s most extensive “live files” 1 Nam 
of information concerning methods and apparatus relating to 
industrial and scientific measurements, testing and automat 
regulation. Every mail brings inquiries from subscribers who Address 
take advantage of the availability of this service. Other sub 
scribers call in person. All receive the utmost personal assistance 
and find it amazingly to the point. For example, a letter of 
thanks dated June 22, 1932, states: “Our whole organization is Company Posit 
so pleased with . . . the spirit of co-operation . No wonder 
INSTRUMENTS has grown... ™ (Signed H. W. Abbott 
Director of Laboratories, Speer Carbon Co.) 
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5. Book Reviews. All new books in English, German and ere 
French, pertaining directly to measurements, inspection and con- Address 
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' Greater A\ccuracy 


,.. ln Temperature Measurements 


BROWN POTENTIOMETS 
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The Brown Potentiometer Pyrometer makes practical the high- 
est standards of accuracy in the measurement of temperatures 
in industrial processes. It does this because it combines greater 
accuracy with greater ruggedness. 


Extra long slide wire (40 inches) and rheostat for standard cell 
balancing are both enclosed in glass and immersed in oil for use 
in corrosive atmospheres. The non-slip driving clutch is rugged, 
positive and simple. Mercury-in-Glass Switches for Automatic 
Control eliminate relays. 


The chart is extra wide (12 inches) insuring close temperature 
readings. Stainless steel worm drive for pen. Humidity compen- 
sator for chart automatically compensates errors caused by 
paper expansion and contraction. More than fifty features make 
this greater accuracy possible. 


ASK FOR CATALOG No. 110! 


THE BROWN INSTRUMENT COMPANY 


4482 WAYNE AVENUE PHILADELPHIA, PA. 


Branches in 22 Principal Cities 


























BROWN PoTENTIOMETER PYROMETER 





Brings Laboratory Accuracy to Industry 
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ROT 


The Electrically Operated 
Rotating Contact Controller 

















@ Accurate control — uninterrupted 
pen travel—positive contact at all time: 
—constant initial and final brush pres. 
sures—minimum arcing—clean contact 
surfaces—ease of adjustment. 

features of the NEW Foxboro Rotax 
Controller are made possible by the use 


of Rotating or Commutator type Cor 





tacts. 


@ Rotax is used to control Temperature, Pressure 
and Humidity or to give visible or audible signals. |t 
operates solenoid valves, motors, heating units, light 
horns, and other electrical equipment. It is designed 


for use with a simple, positive lockup type of relay. 


@ Complete information is available on the advan 
tages of Rotax Control—write today and we shall hav 
one of our engineers talk it over with you—no ok 


tion. 














THE FOXBORO COMPANY 
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THE COMPASS OF INDUSTRY 
BRANCH OFFICES IN ALL PRINCIPAL CITIES 





¢ « « Complete Industrial Instrumentation « « « 





INSTRUMENTS 
Page A4—Vol. 5 








EDITORIAL COMMENT 


In This Issue 


@ in the early years of the efficiency move 
ment, before it became Scientific Manage 
ent, the most-hated man in the world was 
“speed-up” specialist who stood over a 
group of operatives, clocking their perform 
inces. Nowadays, production records are 
sutographed by instruments and most work- 
ers are not only reconciled but contented. 
In his article, O, J. Poupitch describes a 
new and improved instrument which has 
achieved happy results at a Western Elec 


tric plant. 


@ Americans have reason to be proud of 
the results of research on creep of metals at 
various temperatures conducted by the Joint 
High Temperature Committee of the 
A.S.M.E. and A.S.T.M. and other bodies; 
but from time to time Europe comes across 
with an outstanding contribution. Pomp and 
Enders describe a new testing method and 


give some of their results. 


@ In this month’s installment of his book on 
Engine Indicators, Prof. DeJuhasz takes apart 
the indicator, shows you its components one 
by one, and discusses each with a wealth of 


very interesting details. 


@ And our senior engineering editor, in his 
monthly installment, comes at last to the 
measuring elements of rate-of-flow meters. 
This particular article of Major Béhar’s will 
immediately arouse interest on the part of 
his colleagues in the A.S.M.E. because it is 
the first time that a writer of his standing 
dares to tackle the problem of test meters 
versus commercial meters. Whether his out- 
spoken solution will satisfy everyone is for 
the future to decide. 


® 
© 
© 


The Cover 


@ Of all large-scale industrial processes the 
vulcanization of rubber tires and tubes is 
the one that involves the greatest number 
of instrumentally-controlled conditions. The 
human element has been removed from tem- 
peratures, pressures, sequencing and other 
factors. Therefore the view of a tire curing 
room at the B. F. Goodrich Rubber Co. is 
of interest. 


Again, The Tariff! 


UNITED STATES TARIFF COMMISSION 
WASHINGTON 


PUBLIC NOTICI 
Investigation Ordered 


OPTICAL INSTRUMENTS 


INVESTIGATION No. 75 UNDER SECTION 6, TARIFF ACT © 

The United States Tariff Commission on this 15th da June, 19 
and by virtue of the powers granted by law and pursyant to the 
regulations of the Commission, and in accordance with Senate Resolut 
227, 72d Congress, and Section 336(a)(2) of Title III of the tariff act of 1931 
hereby orders an investigation, for the purposes of said Section 336, of the 
differences in costs of production of, and of all other facts and conditior 
enumerated in said section with respect to, the following articles described 


} 


in paragraph 228 of Title I of said tariff act, namely 


Optical instruments of a class or type used by the Army 


Navy, or Air Force for fire control and parts thereof 
being wholly or in part the growth or product of the United Stat: ind 
and with respect to like or similar articles wholly or in part the vt 
product of competing foreign countries 

Ordered further, that all parties interested shall be given opportunit t 
be present, to produce evidence, and to be heard at a public hearing in said 
investigation to be held at the office of the Commission in Washingtor 
D.C., or at such other place or places as the Commission may designate, or 
a date hereafter to be fixed, of which said public hearing prior public notice 
shall be given by posting a copy of the notice thereof for thirty da it the 


office of the Commission in the City of Washington, D. C., and at the office 


of the Commission at the Port of New York, and by publication in Preas 
ury Decisions,” published by the Department of the Treasury, and in m 
merce Reports,” published by the Department of Commerce, copies of whict 
said publications are obtainable from the Superintendent of Documents of 
the Government Printing Office in Washington, D, C 

And ordered further, that public notice of said investigation shall be 
given by posting a copy of this order for thirty days at the office of the 
Commission in the City of Washington, D. C., and at the office of the Con 
mission at the Port of New York, and by publication in said “Treasury Dec 
sions” and in said “Commerce Reports 

I certify that this investigation was ordered by the United Stat I 
(‘commission on the 15th day of June, 1932 

Sidney Morgat 


Secretary 


The editor does not see how the Army, Navy or Air Force can be in 
favor of decreasing the tariff on instruments for fire control. The need 
for instruments in National Defense is obvious and it therefore be 
hooves these branches of the government to be present at the office of 
the Commission in Washington at the proper time. It is not logical to 
deliver the necessities required to protect our Nation from outside 
aggression into hands other than our own. If the time should come 
again—and it will—that we enter into another war, we should not have 
to depend upon even a friendly nation for the necessary weapons to 
effectively defend ourselves. We cannot now predict what countries will 
line up against us in the next conflict. If it should happen that the 
country on whom we depend for our defense instruments is among thess 
it is obvious that our supply will be cut off——but even if that country is 
friendly, the instrument manufacturers of that country will not hesitate 
to make us pay an exhorbitant price for such instruments. 

The U. S. Government has seen fit to assure the existence of com 
panies able to construct aircraft by juicy mail contracts and the pur 
chase of airships by the Navy. Why therefore should it not purchase 
the instruments required by its various departments from American 
manufacturers as an example of sound business judgment—first be 
cause this will insure work for American workmen and second because 
it will assure the purchase of such equipment at a reasonable price in 
time of necessity. 

Finally, the American instrument manufacturer does not seek relief 
because foreign instruments are imported in threatening volume but 
because these instruments are being dumped at prices that domesti: 
producers cannot meet and protect their employees from the lower 


wage standards of Europe. 
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IONEERING in the realm of the impossible 
Southwark many times has offered the means of 
blazing new trails in scientific endeavor. 

One able example was the designing of the Kill Van 
Kull span, the longest arch span in the world crossing 
New York Harbor from Bayonne, N. J., to Port 
Richmond, Staten Island. 


Before a single member of the span was assembled 
when the project was still on the drawing board 
an exact scale model of the proposed central span was 
constructed from engravers brass. As a final check of 
the intricate mathematical calculations used in this 
span before the many tons of steel were actually fabri 


cated, this miniature model was ingeniously arranged 


BALDWIN-SOUTHWARK CORP. 


SOUTHWARK DIVISION 
PHILADELPHIA, PA. 
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: before it was Built 


so that it could be subjected to loads and stresses 
simulating those the finished span was expected to 
encounter. One type of instrument of large impo) 
tance in the minute measurements of movement in this 


model was the Huggenberger Tensometer. 


The scope of Southwark mechanical testing instru 
ments and equipment knows no bounds. From 
largest universal testing machine in the world to 
minutive devices that may be held in the palm of th 
hand—Southwark instruments may be found in 
laboratories of leading technical schools, research 


stitutes, government bureaus and progressive ma 


facturers. They may be found in the field—testing 


pipe, dams, bridges, power line towers, railroad ca 
ships and aircraft while in motion, etc. Everyw! 
they are performing an almost countless numbe. 
vital services to Industry, Transportation, Engin: 
ing and Research. 


That is why, throughout the world, Southwark 
resents the greatest assemblage of experience, e! 
neering talent and manufacturing resources ever 
voted to the development of testing equipment. 














Novel Method of Production Timing 


By O. J. POUPITCH 


TUDIES of precise timing of production, subject 

to various changes in working conditions, such as 

rest periods, mid-morning lunches, shorter working 
hours, ete., were made in a novel manner by Mr. T. N 
Whitehead of the Industrial Research Department of 
Harvard University, at the Hawthorne Works of the 
Western Electric Company. 

The production is recorded on a wax impregnated 
paper tape “A” which is moved through a punching 
mechanism at a uniform rate of approximately 14 in. 
per minute. The punching device is actuated upon com 
pletion of a finished unit which passes through a chute 
adjacent to the operator. In passing it lifts a flap door, 
which in turn closes the electric circuit operating the 
punch. Five operators engaged in this test are located in 
the so-called test room, each using a separate chute and 
a separate punching unit. Consequently a row of holes 
represent at any instant of the day’s production the effi 
ciency of the operator and the psychological effects of 
the day’s happenings, ete. 

The distances between the heles are accurately deter 
mined by the use of a length measuring machine, which 
is a standard Gaertner Scientific Corp. comparator, 
modified to suit the requirements of the test. The tape 
is placed in receptacle “F” on the machine, stretched 
across a glass plate mounted on the stage and attached 
to the winding device “B.” The glass plate has a lin 


—_ engraved parallel to the motion of the carriage, against 
to which the tape is aligned. The glass cover “C,” which is 
or 
this 
ru 
the 
ne 
Vt 
iy 








hinged, is brought into contact with the tape, holding it 


flat against the glass plate. 

The settings are made with i microscope of adjust 
able magnification, fitted with rack and pinion focusing 
arrangement. The eye end has a specially ruled glass 
reticule, selected to permit quick and accurate setting 

The readings are made at the left end through a lar 
magnifier on the two wheels “E,” one giving full mill 
meters, and the other giving thousandths of millimeter 


(Continued on Page 168) 
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ACCELERATED 
METHOD FOR 
DETERMINING 
CREEP LIMIT 


A. POMP* AND WALTER ENDERS* 





In 1927, A Pomp and A. Dahmen gave a review’ of vy. 2 











the most important investigations made known in the 
literature up to 1926 on the behavior of steel (as well 
as of non-ferrous metals and alloys) under prolonged 
loading when heated. They concluded with an account of 
their own attempt at developing an accelerated test 
method for determining the creep limit of the steel at 
elevated temperatures. By creep limit is here meant that 
maximum loading at which an originally increasing elon- 
gation of the test specimen in the course of time comes 


tainer consists of a seamless tube of heat resisting kh 
NCT3 steel to which is welded a bottom of the sa 
terial. The heating is produced by a doubled-bac! 
lar) winding of chrome nickel ribbon placed around t 
outside wall of the container. The winding is pr 
against contact with the container by insulation. | 
purpose of the double (bifilar) type of winding 
eliminate disturbing magnetic influences which, du 
the use of alternating current, may give rise to 
tions in the test rod and in the measuring pointer 
The test rod is secured in the oven with the elongat 
rod and the measuring pointers in the manner to b 
from Fig. 3. For clamping the oven in the machi 
usual ball bearings are provided on both clamping |! 


to a stop, for when this maximum load is exceeded a con- 
tinuing elongation of the material is encountered until 
it begins to fracture. 

Since the determination of the actual creep limit con- 
sumes a great deal of time, under some circumstances re- 
quiring months and years, Pomp and Dahmen made the 
suggestion that, for practical purposes, as a creep limit 
determinable within a short time, that maximum loading 
be chosen at which, in a certain time after applying the 
load (3 to 6 hours), the rate of elongation does not ex- 
ceed a certain fixed value (0.001% /hr.). 

The fixing of an allowable limit of elongation rate at 
0.001% per hour between the 3rd and 6th hour rests 
upon the assumption that, at testing temperatures up to 
about 500° C., and at the above named rate of elonga 
tion, a decrease of the elongation takes place within a 
comparatively short time, during the interval between 
the 3rd and the 6th hour. 

The investigations described below were conducted for 
the purpose of checking up, with the aid of a perfected 
testing apparatus, the practical usefulness of the sug- 
gestion made by Pomp and Dahmen. 

The construction of one of the creep testing machines 
used for these particular tests is illustrated in Fig. 1, and 
its schematic diagram in Fig. 2. Each of the four testing 
machines consists of a cast iron stand a (Fig. 2), the 
loading beam b with a leverage ratio of 1:20 between 
the grip-head c and the rod for supporting the load e. 
Weight beam, grip-head, and weight-supporting rod are 
pivoted on knife edges. For adjusting the weight beam to 
a horizontal level the lower grip g is arranged to be ad- 
justable along the vertical by a simple device. By turning 
the positioning nut H, which is provided with ball bear- 
ings, one can, using a wrench about a meter long, effect 
an adjustment of the setting even at maximum loading. 

A salt bath furnace serves to heat the test specimen, 
which remains in the bath all through the test. The con- 


The Martens mirror extensometer was used to nu 
the elongation. Fig. 3 shows the mounting of tl: 
pairs of measuring pointers on the test rod. Inst 
reading the elongations that occurred during th 
ment by the usual method of observation at int 
through a telescope, a continuous, automatically r 
reading was taken of the elongation occurring 
course of the test. For this purpose the machin 
equipped with the apparatus shown in Fig. 2. A 
incandescent filament lamp, with the aid of th 
phragm k (which has an opening of 0.3 mm. dia 
and the condensing lens, projects a fine beam of 
This beam is incident upon the 2 staggered mirror: 
produces a lightspot of about 0.75 mm. diameter 
the light-sensitive paper wrapped around the dr 
The diaphragm P serves to regulate the luminosit 
the light spot. The drum, driven by clock-work, 1 
one revolution every 48 hours, so that with a 45 
record a time scale of 1 cm.—1 hr. results. The light 
projecting apparatus as well as the measuring dru 
secured to the base of the machine. The arrangen 
the mirrors represented in Fig. 2 serves to reco! 
elongation directly, in the scale of 1:1000. 

The continuous recording of the elongation phe: 
affords considerable advantages over obtaining th: 
gation-time curves by readings taken at stated ti 
tervals. Upon taking readings with the telescope, ! 
ations of the scale are frequently observed which p: 
accurate measurement and permit only approximat 
evaluation of the scale reading. Since the period of 


() 


1A. Pomp & A. Dahmen. Entwicklung cines abgekiirzten Prufver = a = ae h , Sms > blacken 
fahrens zur Ermittlung der Dauerstandfestigkeit von Stahl bei erhohten oscillations is a short that no noticeable blac ‘ 
Temperaturen. Mitteilungen Katser Wilhelm Institut fiir Etsenforschung the silver-bromide paper results. they are automa 
Vol. 74, 1927, pages 33-52. aye i lich ill fie SF ceed os i 
*Kaiser Wilhelm Institut fiir Eisenforschung, Diisseldorf, Germany eliminated by the light-recording arrangement 4 
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Fig. 2 
main without effect on the measurement indication. 


Carrying out of the tests is further appreciably simpli 
fied by their proceeding automatically throughout, sine 
there is the added possibility of keeping track of th 
elongation phenomena during the night without imposi 
tion on the attendant operators. 

Figs. 4-12 show, on a reduced scale, some of the elon 
gation time records. For very prolonged elongation ré 
cording, the accuracy of the rate of elongation measure 
ment can be taken as > 0.00005% /hr. assuming a meas 
uring interval of 10 hrs. The most important advantag: 
of the automatic elongation recording lies in the avoid 
ance of errors which, when individual readings are taken 
at definite time intervals, may occur just at the moment 
of the reading, when, for an instant, due to 
change in temperature, a transitory elongation may take 
place which does not represent the true course of plastic 
elongation. The elongation time characteristic of Fig. 11 


a slight 


serves as an example of this. From that curve the error 
in elongation indication due to a transitory temperature 
disturbance can be distinctly recognized. 
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ratus in an underground room. This location at thi 


time afforded the advantage of great freedom from vibra 
tion. Even with the more sever temperature changes of 
the outdoor atmosphere during the colder part of the 
year, the fluctuations of room temperature could, with 
the aid of a ventilator which was coédrdinated with a 


temperature regulator, be kept down to a range of 3° ¢ 
With the aid of these measures it was possible, 
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The temperature measurement was carried out with 
the aid of a resistance type thermometer with an ac 


curacy in reading of > 0.25” in a seale division of 2”. 


Obtaining the Elongation-Time Curves 

In order to reach a decision on the possibility of de 
termining the creep strength through a suitable method 
of test acceleration, precision measurements of elonga 
tion were carried out with the apparatus described. Test 
rods of 10 mm. diameter and 100 mm. length were used. 
Kach test rod was utilized only for a load at one tem 
perature—that is, for one single test. The carrying out 
of these tests took place in the following manner: The 
test bar, together with the previously heated oven, was 
clamped into the loading machine and loaded with a light 
preliminary load (about 40 kg.). Then followed the set 
ting up of the light pointer and the adjustment of the 
test temperature. When these preparations had been 
made, an interval of at least 4 hours was allowed to 
elapse for the necessary temperature equalization 
throughout the entire test assembly before applying the 
load. The normal duration of the loading was 42 hours. 
The total duration of the test, including the time neces 
sary for clamping the test bar and for temperature 
equalization, was 48 hours, so that every second day a 
new test could be started. Certain test bars were sub 
jected to a longer test period which ran to 2400 hours, 
n order to determine the course of the elongation over 


a longer space of time. 

In Figs. 4 to 12 are reproduced on a smaller scale 
certain of the elongation-time curves produced by means 
of a light beam on the automatic recorder, which repre 
sent the original curves taken with elongation recorded 
as ordinate in the ratio of 1:1000 and the time as 
abscissa on the seale of 1 cm. 1 hour. They show, 
after a steep initial rise, one region of rapid and one of 
gradual bending towards the time axis. In every case 
momentary small, irregular, fluctuations which can be 
traced back to slight temperature variations, are to be 
seen all through the curves. 

Fig. 12 shows a repeatedly interrupted stretch of the 
curve. This is due to the fact that the point of light was 
brought back to the starting point at the lower edge 
of the chart paper by turning back the mirror to the 
starting position as soon as the light beam overtraveled 
the dimension of the chart strip, due to too great an 


elongation. 


Evaluation of the Elongation-Time Curves 

For studying the elongation procedure the increase; 
of elongation was determined from the curves for each 
time interval from the 3rd to 6th, 5th to 10th, and 25th 
to 35th hours after applying the load. The time interval 
of the 3rd to the 6th hour was chosen to check up on the 
practicability of the method for determining creep limit 
suggested by A. Pomp and A. Dahmen. The measure- 
ment of elongation velocity in the time intervals of 5 to 
10 and of 25 to 35 hours was intended to disclose; first, 
to what extent elongation decreases with time; and 
secondly, what advantages are afforded by measurement 
of elongation at a later time interval than between the 
3rd and 6th hours. Fig. 4 illustrates the method of evalu 
ation.” The perpendiculars erected on the time axis at 
the points corresponding to 3, 5, 6, 10, 25, and 35 hours 
are extended to intersect with the smoothing out curve 
which is drawn through either the upper or lower edge 
of the observed curve. The slope of the line connecting 
the points of intersection gives, for the time interval 

\. Pomp & Walter Enders, Zur Bestimmung den Dauerstandsfestig 


t Abkiirzunesverfahren. Mittctlungen Katser Wilhelm Institut fiir 
senforschung, Vol. XII, Report 152, 1930, pages 127-148. 
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chosen, a measure of the average rate of elong 


from the equation. e e 
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ot 
where e, and e, signify the ordinates marking th 
ning and the end of the time interval 4t. By 
example the method of evaluation is graphical] 
trated in Fig. 4 for the time interval from th: 
10th hour. 


Conclusion 

On the basis of tests which were prolonged to 
tion of 2400 hours it was determined that, in th 
6th hour, higher values of rates of elongatio: 
0.001% per hour can be allowed. Alternatively th 
proposal made by Pomp and Dahmen, the cree) 
for carbon steel is proposed as that maximum lo 


which, in the time interval between the 5th to 10t! iY 
an elongation rate of 0.003 % per hour is not ex: | 
o © 


Novel Method of Production Timing 
(Continued from Page 165) 

both illuminated by a 6-8 volt incandescent lamp. | 
completion of measurement of the first row of p 
ings, the upper stage is then shifted to the next row 
holes. This is accomplished with two racks atta: 
the carriage in which engage two pinions mounted 
common shaft, rotated by worm and worm wheel, 1 
ipulated by head “D.” The second row is measured 
like manner, ete., the measured portion being woun 
head “B.” In this manner a full length of the day’s pro 
duction, which represents approximately 10 ft. of tay 
is measured, giving the time of the completed operations 
throughout the day accurately to fractions of second 





Comparator 


From these tests have come some startling res 
startling because they were unexpected as well as 
cause they were sometimes contrary to accepted opi! 

In the first place there was a gradual yet stead) 
crease in production regardless, to a certain exten 
test conditions imposed. For some operators thi: 
crease has run as high as 35% to 50%. And the ly 
has continued too long to attribute this increased 
duction to the novelty of being placed under observa 
The highest productivity yet reached was recorded in 
the period during which the operators had a fif' 
minute rest and lunch period in the morning and a 
minute rest period in the afternoon. The lowest p 
of productivity was the first one in the test room wit 
change from regular working conditions. 
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he ENGINE INDICATOR 


By KALMAN J. De JUHASZ * 


The foregoing examples show numerous modifications 

of the component parts. These are discussed in detail 
below : 
1. The frame or body serves to locate the parts of the 
indicator in their required position relative to one an 
other. It therefore must be sufficiently strong and rigid 
to withstand the forces exerted upon it without failure 
or flexure. On the Crosby indicator shown in Fig. 6 the 
frame consists of an upper and a lower part, screwed into 
one another, with the flange of the indicator cylinder 
nipped between them. The drum axle is fixed into the 
extension of the upper part. It is important that the 
drum axle be truly parallel to the cylinder axis, respec 
tively to the path of the pencil point, otherwise error 
is liable to result. If the path of the pencil point inter 
sects the drum axis (i.e., is coplanar with it), the pencil 
pressure will be different in the upper and lower portion 
of the ordinate and an error due to friction will result. 
If the path of the pencil point does not intersect the 
drum axis (non coplanar with it) than in addition to 
the above difficulty the ordinate will be oblique to the 
abscissa line. 

In some recent types of indicators the upper and lower 
parts of the frame form one integral piece and the cyl 
inder proper is screwed in from above. This arrangement 
has the advantage of the cylinders being removable 
without disturbing the rest of the apparatus. To the 
lower part is attached the union nut which connects the 
indicator body with the cock, or valve, by means of a 
male-female cone; (bevel taper is normally 1:10). 

The material of the frame is usually tough grained 
bronze casting. 

2. The indicating valve connects the indicator proper 
to the engine cylinder. It is usually made of bronze, for 
ammonia compressor service it is made of steel or cast 
iron, For not too high pressures and temperatures it is 
usually made in the form of a cock valve, while for high 
pressures and temperatures the cone type is preferable. 
In either form it must have 3 openings, namely: one to 
the engine, one to the indicator cylinder, and a small 
opening to the atmosphere. This latter opening has a 


“Asst. Professor of Engineering Research, Pennsylvania State College 





oa 20. Cock Valves. a) Normal Plug Cock (Maihak); b) Elbow Cock (Maihak); 
ater Cooled Cock for Internal Combustion Engines (Lehmann and Michels); 


a Cock (Crosby) for indicating the two sides of a steam engine with one 


Its Design and Theory 


(Continued from June issue) 


two-fold purpose, i.e. for drawing the atmospheric line 
for reference, and, on steam engines, to tree the passage 
from condensed water which might cause undesirable 
hammer effect and inertia errors in the indicator. The 
respective positions of the handle must be clearly marked 

Some indicator valves are provided with water cooling 
(Fig. 20c). This has the disadvantage, however, that 
should the water cooling fail, binding is sure to follow. 
Conical valves are shown in Figs. 21 a-d, and some adap 
ters in Fig. 22a-c. 

In slow moving engines it is permissible to use one 
indicator for indicating both ends of the cylinder. In 
such cases an elbow cock (Fig. 20d) is placed in the 
middle of a pipe line connecting the openings on both 
ends of the cylinder. This pipe should have a generous 
cross section, about 1% in. diameter, in order to avoid 
throttling. It is good practice to cover this pipe with 
asbestos tape or other heat insulating material. 

At high speeds the error introduced by a long pipe 
may cause considerable error owing to wire drawing. In 
such cases, the connection has to be as short as possible, 
and at least as wide as the opening into the indicator 
cvlinder. 

- The cylinder and piston. In most modern constructions 
these are easily removable from the frame and from the 
piston rod respectively and can_ be interchanged with 
sets having different cross sectional areas (See ligs 


6-19). The normal size piston usu lly has one-half square 






















Fig. 21. Conical Valves. a) Maihak: Valve is free to rotate on stem. b) Lehmann 
and Michels: Note ball shaped end. c) Dobbie McInnes: Note separate seat washer, 
and method of connection with atmosphere. d) Schaeffer and Budenberg: Note sepa- 
rate valve for connection with atmosphere. 
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Fig. 22. a) and b) are Adapters for Valve and Indicator Respectively; c) is an 
Elbow Coupling (Maihak) 


inch area, (20.27 mm. dia.) and smaller ones have areas 
4, (44), 1/5, (1/6), (4%®), (1/10), (1/12), (1/20) and 
(1/40) times that of the normal size. Some European 
makers adopted the 20 mm. diameter as standard, which 
leads to an undesirable variation in springs. For indi- 
cating slight pressure variations, such as occur in blow- 
ers and in intake and exhaust manifolds of internal 
combustion engines, a piston with twice or even four 
times the normal area is used. Such is shown in Fig. 16. 
The small cylinders are sometimes formed in the con- 
necting cone itself in order to keep at low value the 
volume added to the compression space of the engine or 
compressor. A further advantage of this construction is 
that large bursting forces are avoided which would occur 
if the pressures were acting on the large surfaces inside 
the indicator cylinder. 

The normal size cylinder is usually fixed in the frame 
at one end only, leaving an annular steam jacket. This 
method equalizes the pressure and temperature on both 
sides of the cylinder wall and thus prevents distortion of 
this important component. For internal combustion en- 
gine service, however, it is better to close up the jacket 
at the lower end of the cylinder also, thereby lessening 
the overheating of the cylinder. In the case of the small- 
er cylinders, which are used for high pressures, this 
method of construction has the merit of preventing the 
high pressures from acting on large surfaces and con- 
sequently avoiding stressing of the indicator walls. On 
the other hand, with this type of construction, sufficient 
cylinder wall thickness can (and in fact must), be pro- 
vided in order to avoid stressing the material beyond its 
elastic limit; but the above construction allows for pro- 
viding this extra wall thickness without difficulty. The 
reduced annular space is frequently utilized for the 
storage of lubricant. 

Usually the cylinder is made of tough bronze. For 
ammonia compressor service it is made of cast iron 
which is not corroded by ammonia. An indicator with 
iron liner is shown in Fig. 16e. 

The piston is made of hardened tool steel, lapped to a 
close, yet free fit in its cylinder. It is hollowed out in 
order to reduce its mass and the inertia errors. Usually 
shallow circumferential grooves are formed on its sur- 
face in order to reduce leakage (the effectiveness of 
which grooves is questionable) and to provide a recepta- 
cle for the lubricant and eventual grit and other im- 
purities. In some indicator types this objective has been 
carried so far as to build the piston out of a number 
of thin discs with a gap between each (Figs. 11, 12, 13). 
It is claimed that this construction ensures a more even 
expansion and less distortion under high temperature 
conditions, than is the case with the usual design. On the 
other hand it results in a heavier piston. 

In order to avoid bending strains and wedging of the 
piston, which might be caused by an eccentrically applied 
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Fig. 23. Chart Showing Sizes of Pistons Recommended for the Different Maximum 
Pressures 


spring force, pistons of external spring indicato 
in some cases made spherical instead of cylindrical. Sy 
a design is shown on Fig. 6. While effectively avoidin 
bending, this construction has, however, the disadvantag, 
of more rapid wear owing to the small area of contact 
and to the wedging action of eventual dirt or grit. Thy 
wear is objectionable not so much on account of t 
change of piston area, which is negligible, but owing 
to the inconvenience and eroding action of the st 

hot burnt gases blowing through the gap betwe: 
cylinder and the piston. 

For steam engine service it is usually sufficient t 
dip the indicator piston into lubricating oil occasionally 
For internal combustion engine service, where thi 
dium has no lubricating properties, a more positive and 
continuous lubrication is needed. This is usually provided 
by means of a screw fed grease cup, communicating wit! 
the cylinder jacket space of the indicator, whence the 
lubricant passes through small holes to the surface of 
the piston. It is important in such construction that th 
holes be covered by the piston at all times, i.e. in both 
extreme positions, otherwise a blow-through takes plac: 
(Fig. 16g). 

Interchanging the cylinder and piston sets on the on 
hand and the springs on the other hand, gives a wide 
choice of pressure scales. As a general rule, using a large 
piston is preferable, because then the influences of fri 
tion and of the recording gear inertia are in smal! 
ratio to the fluid forces. 

The piston is fastened to the piston rod by screwing 
the latter into the piston directly, or, by means of a 
sliding fit onto the rod and a special retaining screw 
The latter method provides better centering and is ther 
fore preferable. 

4. The piston rod connects the piston to the spring and 
to the recording gear. It must be strong enough to with 
stand the forces involved without bending. It is preter 


ably made tubular to reduce its mass. In outside spring 
indicators the piston rod has considerable length and in 
some designs (Figs. 6, 12, 13) it is forked in order t 
allow the motion of the pencil arm. In inside spring indi 


cators the spring force acts directly on the piston and 
therefore the piston rod is stressed only by th el 
erating forces of the recording gear. 

The piston rod should not be loaded with forces 
greater than about 150 lbs. corresponding to 300 1b 
pressure on the normal size piston. In indicating ! 
pressures, proportionately smaller pistons have 
used, according to the following table: 


ximum 


the 








4% ym (%) lA (%) 1/10 (1/12) 1/20 1/40 
- 9 0.5 0.25 0.125 0.100 0.0625 0.05 0.0415 0.0250 0.0125 

Vi 4 
4 75 150 300 600 1200 1500 2400 3000 :600 6000 12000 


Usually the piston rod is provided with a thicker 
collar which butts against a stationary stop on the indi 
cator cover plate in order to limit the movement and 
thereby to prevent an excessive strain on the spring. 
5. The Spring. Ever since the earliest indicators the 
helical type of spring has been used for measuring the 
piston force. A number of other spring types, such as 
har, or cantilever type, bow spring and the Bourdon type 
of tube—which latter combines the function of cylinder, 
piston and spring—have been proposed but were aban- 
doned, save in some rare cases of special indicator ap- 
plications. The advantage of the helical spring is based 
upon its favorable energy to mass ratio. In earlier types 
of indicators the single coil spring was used (Figs. 8, 
9. 10), which was superseded by the double coil spring 
(Figs. 11, 12) owing to its more accurately concentric 
load. This is composed of two coaxial single coil springs. 
The two ends of the spring are fastened into heads, 
which in turn are secured to the piston or piston rod and 
into the indicator frame, respectively. In the latter part 
of the nineteenth century G. H. Crosby invented a double 
coil helical spring wound of a single wire, in which 
a smal] steel bead soldered onto the middle of the wire, 
takes the place of the movable head, Fig. 24. This type 
of spring has the merit of easy manufacture, smaller 
moving mass, and concentric load—for which reason this 
type of spring is nowadays being used very extensively. 
(Figs. 6, 7, 14, 15, 16.) 

The spring is used 
either in tension or in 
compression. The tension- 
springs are closely wound, 
with just so much gap be- 
tween the coils as is neces 
sary to prevent their com 
ing into contact when the 
indicator piston is sub 
jected to vacuum. (Fig. 
24a) The compression 


springs (Fig. 24b), on the 





other hand, must be so 


a b widely wound, that the 
Fig. 24. Double Coil Indicator Springs. . 
a) Lehmann and Michels Tension Spring. 
Note coils wound closely with space be- 
tween them sufficient for contraction un- 
der vacuum. b) Crosby Compression Spring 
With Wide Gap Between the Coils. 


gap between the coils 
closes only at the highest 
pressure for which the 
spring is designed. In the 
outside spring type of indicators usually (but not ex 
clusively) the tension type of spring is used, while in the 
inside spring type the compression type of spring is ex 
clusively employed. The compression spring is more 
liable to bending under load than the tension-spring. On 
the other hand the latter type requires a longer piston rod. 


On the foot of the spring is stamped the scale of the 
spring: i.e., that pressure in lbs./in.” which, acting on a 
normal size piston, produces one inch displacement of 
the recording pencil. 

Vor example, with a spring marked 40, one inch dis- 
placement of the recording pencil corresponds to 40 
»s./in.” pressure, when a normal size piston (14 in.*) is 
used. The same spring used with a 14 size (14 in® area) 


piston would give a scale of 80 lbs./in.* to one inch of 


ston displacement. The spring scales with various com 


binations of spring and piston areas are tabulated in 
the following table: 


Pressures required to give 1 in. peneil displacement when 
used with pistons of various areas 


Spring No 1/2 1/4 1/5 1/10 1/20 1/40 1/80 
4 j S 10 0 10) SO L160 

Ss S lt 20 10 x0 160 820 
12 12 j 0 60 1°20 240 {80 
16 lt ) 10) 80 160 320 640 
20 20 10 so 100 200 {00 S00 
30 0 60 75 150 {00 600 1200 
40 10) x0 100 200 100 S00 1600 
50 50 100 125 250 hoo 1000 2000 
60 60 120 150 300 600 1200 2400 
80 RO 180 00 400 800 1600 3200 
100 100 200 250 500 1000 2000 4000 
120 120 40 00 600 1200 2400 4800 
150 150 oo 75 750 1500 s000 6000 
180 180 ao 50 wy) TRON rnBOn 7onn 


In countries using the metric system the spring scale 
is given in millimeter pencil displacement corresponding 
to 1 kg./cm.* pressure difference. The conversion of the 
American spring scale into metric can be effected by the 
following formula: 

X Ibs./in.* for one inch of pencil travel corresponds to: 
360 
mm. travel for each kg./em,? 


Table of Indicator Springs Scales in metric units. 


Pencil Travel ir Corresponding to 1 kg 2 pressure change 
Piston Ne 
: ! 1/10 1/20 1/50 
Area ( 
y 0 0.25 0.1 0.05 0.025 0.01 
Spring Dia. (mm.) 
Scale 1.54 () 14.35 OF 6.41 1.53 » 866 
50 240 
15 180 15 
30 120 0 
25 100 a 
20 80 20) 
16 64 1f 
12 48 12 
10 10) 10 
8 32 at 
6 24 6 
5 20 , aa l 0.5 0.25 0.10 
4 lf 1 ) 0.8 0.4 0.20 0.08 
5 
1 0O.¢ 0.3 0.15 0.06 
2.9 5 ] 0.5 0.25 0.125 0.05 
2 4 l 0.4 0.2 0.10 0.04 
Note: This table shows only the usual combinations of springs with pistons accord 
ing to the recommendation of European indicator manufacturers 


An ideal indicator spring would be one with a constant 
scale over its whole range, i.e. equal differences in pres 
sure should produce equal differences in displacements. 
Also, changing of temperature should have no effect on 
the scale. Actually this is not the case; variations in the 
spring scale depending on the displacement, and also 
on temperature, are an inherent characteristic of the 
spring as the following brief theory shows: 


The force P corresponding to a given change of length f of 
a cylindrical helical spring can be expressed as: 


d*G 
P f cf 
64 nr 
where d diameter of wire 
G torsional modulus of elasticity 
n number of coils 
r mean radius of coil 
ad’ 
Ip polar moment of inertia 
32 
2ran ] length of wire 
d4*G IpG 
Cc spring constant 
64 nr Ir? 


When a spring is compressed, the mean radius of the 
coils increases, consequently thé spring constant de 
creases. In a similar manner the spring constant increases 
when a spring is extended. Besides the torsion, the 
spring coils are also subjected to bending stresses which 
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Fig. 25. Chart Showing Change of Spring Scale With Temperature and Pressure. 
Spring Constant Increases With Increasing Pressure and With Decreasing Temperature 


the above simple formula does not take into account and 
which also contribute to the variation of spring con- 


> ~ 
WO SY Yam wif sUB/SUOD BULA 
» 


stant. This undesirable variation in the spring constant 


can be lessened by using a large number of coils. How 


ever, doing this involves a heavier spring for a given 


spring constant. Therefore a certain compromise is un 


avoidable. 


With a rise in temperature the modulus of elasticity 


G) decreases. The above formula shows that this pro- 


duces a lowering of the spring constant. For this reason 
in heat engine service an outside spring indicator is to 


be preferred, while on pumps, where the spring is not 


exposed to high temperatures, the inside spring type of 


indicator gives more accurate results owing to the small- 


er moving mass involved. 


The influence of the displacement and of the tempera- 


ture on the spring constant is shown on the chart of 


Fig. 25. 


In a few types of indicator (notably in the Maihak cantilever 


type of indicator, to be described later) a beam spring, sub 


jected to bending, is employed. In this case also the force is 


proportional to the deflection, so for example in the case of a 
triangular plate spring, (form of uniform strength) fixed at 
one end and loaded at the apex by a concentrated force, it 


can be expressed: 





where | length of spring; 


FE, = longitudinal modulus of elasticity; 

I moment of inertia at the fixed end secti 
2EI1 k 

c spring constant. 


| 

For other shapes, such as a rectangular beam 
cross section, or for a tapered beam, the spring cor 
be expressed by similarly constructed formulas. (Se 
Mechanical Engineers Handbook.) 

Among the springs having the same spring const 
the same allowable deflection f, the one having 
natural period of vibration is superior for indicator 
other things being equal. This criterion is equivale: 


1) having a smaller active mass (or volume, if 
material is used) ; 
2) having a smaller deflection of its center of ¢ 
The amount of energy stored up in the fibre str 
spring is the same for both springs, but the volume 
spring material needed for the storage of this energ 
be, generally speaking, the same, if both are to have 
factor of safety. The energy stored up (called “resi 
a helical spring of circular cross section is: 


LB 
U1 V 
4 G 
and that of a triangular cantilever plate spring is: 
. 2 
Ue V 
6 E 
where V = volume of the spring; 
S, — torsional stress, and 
5, = stress in tension or compression. 
For spring steel the following values hold good: 
E = 30,000,000 Ibs. /in.2; 
G = 12,000,000 Ibs./in.? ; 
S, = 40,000 Ibs. /in.?; 
S, = 28,000 Ibs. /in.? 


With ‘these values, (which may vary greatly with diffe: 
terials) the following values are obtained for the res 
U1 = 16 in.-lbs.; U2 = 9 in.-lbs. 

This shows a marked superiority in favor of 
cal spring. The beam spring has, however, a sma! 
flection of its center of gravity (or rather of its 
of oscillation) for a given deflection of its free en 
has the helical spring. Furthermore, the use of a 
spring involves a longer piston rod with its greater 
mass. These circumstances may compensate thi 
vantage of the beam spring, as the success of the M 
beam spring indicator shows. 

For normal indicators, however, the helical sp 
generally used owing to its ease of manufactur 
plication, its more compact form, and above all, ow 
its truly concentric loading on the piston. 


(Continued in the August 1932 issue) 
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The Iron & Steel Exhibit 


F THE Iron & Steel Electrical Engineers Con- 
vention at Pittsburgh on June 21-23, was of great 


significance to the entire field of measurement 


and control. For one impression gained at the exhibit 


was that the steel industry is becoming control conscious. 
Fuel-air controls for open hearth furnaces were promi- 
nent for the attention they attracted, likewise, the auto- 
matic combustible-gas analyzers for controlling of fur- 


nace and annealing atmosphere—and of course electrical 


controls for crane, 


there in abundance. 


rolling mill, and other drives were 


Another impression formed at this exhibit was that the 
instrument industry is becoming aware of the many ap 


plication possibilities, in diverse fields, for devices de- 
veloped for one special field. The fuel-air ratio control 
has branched out of its original field, steam generation, 
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into the control of open hearth combustion. Aut 


+ 


gas analyzing apparatus has expanded from the 


flue-gas analysis to controlling the atmospheres o! 


treating and annealing furnaces. 
Altogether the exhibit indicates that the steel 
strument industries are drawing increasingly clos 


gether, to the greater advantage of both. 
e¢ @ ¢ 


M. Herbert Eisenhart, vice-president and general m 
the Bausch & Lomb Optical Company of Rochester 
been elected to a 5 year term on the board of the 
chusetts Institute of Technology. 


© @ @ 


Dr. G. K. Burgess, Director of the Bureau of Standar 
of cerebral hemorrhage on July 2. 
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Flow Measurement 
and Control 


By M. F. BEHAR** 
CHAPTER XXV HEAD METERS 


(Continued ) 
S 13 to § 16—INSTRUMENTS 


The remaining sections of this chapter deal with various secondary and 
other devices which, together with the various primary elements described in 
§ 7 to § 12, go to make head meters. Such instruments are divided as usual 
into indicating, recording, integrating, controlling, and combinations such as 
recorder-controllers, etc. For controlling instruments refer to Chap. XXVII 
on automatic control of fluid flow, where controllers of the “head” class nat 
urally predominate. This leaves the indicating, recording and integrating in 
struments—that is to say the devices which are frequently referred to as 
“flow meters” because they embody scales, graphic elements and counters, the 
functions of which always have to do with measuring or metering, no matter 
what apparatus they are associated with. These instruments, however, con 
sidered apart from primary elements, are not head meters, are not flow meters 
Most of them are essentially differential pressure indicators and recorders, can 
be used independently as such, lend themselves to study as such and will be 
dealt with as such. Some of the more elaborate instruments discussed below, 
however, are intimately associated with primary head metering elements and 
will be discussed as head meters—a necessary procedure in the case of head 
meters consisting of instruments associated with automatic or compensating 
primary elements that do not produce differential heads varying as the square 
of the rate of flow. But all indicators discussed below are in fact differential 
pressure gages and will of course be discussed as such 

A discussion of instruments logically starts with a classification. The instru 
ments for indicating the usual differentials in head metering practice—say 
between a fraction of an inch of water and 15 inches of mercury—can be 
divided into a considerable number of mutually exclusive classes, the char 
acteristics of all of which are discussed in Part Four (Pressure Measurement 
and Control). Moreover, such is the variety of these instruments that not on 
but a number of schemes of classification have been proposed, and Chapters 
XVI and XVII contain several tables, some made up and contributed by 
authorities more prominent in fluid meter technology than in pressure meas 
urement. It also goes without saying that practically all of the gages (suitabk 
for differentials between 1 in. H,O and 15 in. Hg) dealt with in Part Fou 
can be used as secondary elements of head meters, and that many are chiefly 
used for this purpose. But now that the self-same instruments are to be con 
sidered as the value-assigning elements of head meters, the author finds him 
self bound to recognize certain engineering aspects (of this whole question of 
nomenclature and classifications) which compel an entirely different method 
of approach. 

In short, we have to go right back to fundamental distinctions. It is true 
that this whole Manual deals with industrial measurements as distinguished 
from scientific laboratory measurements. It is equally true that we have made 
plain the most important division of all measuring functions within the field 
of Instrumentation—for which division we need not refer the user of this 
Part to our previous discussions, for he will immediately appreciate it when 
comparing the use of a dead-weight gage tester with the continuous service 
of a Bourdon gage. Nor have we neglected to define the qualifications of 
Plant Standards such as gage testers. But it seems that this is not enough. In 
the province of fluid measurements, and especially in that of rate measure 
ments, a controversy rages between some eminent authorities who condemn 
all “commercial” head meters as inacceptable for test work and others who 
maintain that some of their “commercial” head meters are sufficiently sensi 


Part Six of The Manual of Instrumentation. 
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FOR BOILER CONTROL 











HE BAILEY BOILER PANEL gives 

complete information for controll- 
ing boiler operation. It contains the 
Bailey Boiler Meter, a Bailey Fluid 
Meter with which is combined a Boiler 
Water Level Recorder, and a Bailey 
Multi-Pointer Gage. The operator 
has everything right before him to 
obtain the desired capacity and best 
efficiency at all times. Request 
recommendations for your boilers. 


PRESSURE GAGE 


Extremely accurate 
gages embodying 
the dead weight 
gage tester prin- 
ciple are available 
in several sizes up 
to 36” in diameter 
for indicating at re- 
mote points the 


pressure of steam, 





water,gas,etc. These 
gages can be used 
with any pressures and are particularly 
suitable for magnified ranges. Ask for 
Bulletin No. 70. 


LONG DISTANCE INDICATOR 


Bailey Meter Selsyn Operated Equipment for 
recording and indicating pressure, tempera 
ture, draft, liquid level, etc. at any distance 
from the source is highly accurate and reliable. 
Described in Bulletin No. 110 


ee 


ADJUSTABLE 
ORIFICE 


The Bailey Adjustable 
Orifice is for use with 
Fluid Meter installations 
where accurate measure 
ments are desired over 
a flow range of as wide 
asl60tol. Ask fordetails. 


BAILEY METER CO. 


1041 IVANHOE ROAD 
CLEVELAND, OHIO 
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INSTRUMENTS 
EMPLOYMENT 
SERVICE 


No charge for insertion of notices, 
which should be addressed to INSTRU- 
MENTS Employment Service, 3619 
Forbes Street, Pittsburgh, Pa., should 
be written tersely and must be re- 
ceived by the 25th of the month. In 
replying, put identification number on 
both envelope and letter. 


MEN AVAILABLE 


INSTRUMENT MAKER: 3% years ex- 
perimental laboratory of lamp com- 
pany;2 years experimental laboratory 
of electrical company. J-2. 


PYROMETER MAN: Graduate Penn- 
sylvania State College. Had charge 
of pyrometer calibration laboratory 
in plant with 1100 pyrometers. J-3. 


ELECTRICAL ENGINEER: Graduate 
Charlottenburg Technische Hoch- 
schule; 8 years research engineer 
with chemical company; 4 years 
steel plant electrical engineer; can 
read German, French, Spanish and 
Italian. J-6. 

INSTRUMENT SALESMAN: Mechani- 
can Engineering Graduate; experi- 
enced sales and service most type of 
power plant instruments. District 
Sales Manager 5 years. Experience 
on gages, flow meter, COzg recorders, 
pyrometers and other testing equip- 
ment. J-8. 

PYROMETER MAN: 8 years experi- 
ence; expert electrician and gage 
(hydraulic, pressure, vacuum, etc.) 
service man; 3 years instrument labo- 
ratory; education equivalent two 
years of engineering college. J-9. 


INSTRUMENT ENGINEER: Graduate 
Engineering College. Charge of in- 
strument department in large indus- 
trial plant for 2% years. J-10. 


RADIO OPERATOR: Graduate Dodge 
Institute, 1917. Commercial license 
either broadcast or telegraph. J-12. 


INSTRUMENT SALESMAN: Graduate 
M.E., 4 years control instruments, 2 
years power plant specialties, 4 years 
manufacturing experience, in shop. 
Now N. Y. District Mgr. large rolling 
mill. J-13. 

PHYSICIST: Ph.D. 1927. Experienced in 
electric and magnetic measurements, 
testing and research. J-14. 


PRECISION INSTRUMENT MAKER: 
28 years experience on scientific and 
geophysical instruments. J-15. 


RADIO ENGINEER: Graduate Univer- 
sity of Illinois; 2% years experience 
in radio set circuit and tube meas- 
urements as well as development, 
design and patent investigation 
work. J-16. 

ELECTRICAL METER and INSTRU- 
MENT MAN: Technical graduate, 8 
years in instrument laboratory of 
electrical manufacturing company. 
J-17. 

INSTRUMENT ENGINEER: 2 years 
university, 5 years public utility, 2 
years sales and service large record- 
ing and controlling instrument manu- 
facturer. J-18. 


INSTRUMENT MAKER: Engineering 
and Drafting instruments, 20 years 
shop experience, Master Degree 
Guild of Nuremburg. J-19. 


ELECTRICAL ENGINEER: Graduate 
Purdue University. Experience with 
Telephone and Telegraph circuits, 
industrial control methods and equip- 
ment, and electrical instrument test- 
ing and maintenance. J-20. 


AIRCRAFT INSTRUMENT MAINTE- 
NANCE ENGINEER: Formerly Serv- 
ice Engineer for largest manufacturer 
of aircraft instruments. Especially fa- 
miliar with airplane instrument 
problems. J-21. 
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ive and accurate for exacting test work involving the acceptance 
tion or rating of plant units costing tens of thousands of dollars 

After several years of correspondence and consultations with me: 
both groups, and after receiving valuable assistance from several on 
the author finds that the only policy satisfactory to both would be 
to declare that head metering applications in test work do not pe 
Instrumentation. This facile policy would merely be dodging the 
here is why: In most of the divisions of measurement corresponding t 
divisions of this Manual there are obvious differences between lal 
tests and plant service—differences of methods, of apparatus or of 
who use the instruments and apparatus. But when it comes to 
quantity rate, the methods and apparatus for important tests differ | 
from those for indicating rate of flow in process work where accura 
sired; and what is especially significant, the qualifications of test engineer: 
and of process engineers responsible for accurate flow determinati 
means of indicating head meters would seem to coincide in almost ev 
spect. Lest these assertions be misconstrued, we wish to emphasize t] 
plication to determinations, that is to say, to the use of indicating 
ments: our point is that the devices selected for test work as above d 
are of necessity “commercial” devices, and therefore that to endorse t 
ommendations which well-meaning and distinguished engineers hav 
earnestly endeavoring to write into official codes, with respect to the c 
nation of alhSmmercial flow meters, would preclude the use of som: 
most of the very instruments which these authorities themselves rely 
when engaged in testing the performance of the largest and costliest u: 

This has nothing to do with instruments that are not only “com: 
but designed for ruggedness, convenience and readability, at the exp 
scientific precision, so that they are obviously disqualified for adopt 
Standards. 

Nor are we considering recorders and integrators designed for pert 
installation. These, as well as the dial indicators, are calibrated by com; 

Here, then, is a reasonable criterion whereby to classify indicating 
ments of head meters with reference to suitability for exacting test 
whether the instrument, in principle, is a “primary” head-metering inst: 

i.e., one that can be constructed and calibrated without reference to 
head-metering instrument. 

In principle, liquid-in-glass manometers are primary instruments, wl 
dicators with mechanical movements and pointer-and-scale arrangement 
not. In practice, one may find that a particular glass manometer, say a smal 
crude U-gage, may not qualify, while a carefully designed float-act 
pointer type of dial indicator may qualify as a “primary instrument.” 7 
fore a definite classification into “glass” and “dial” indicating man 
carries no invidious distinction, and it is adopted. 


13. Glass Indicating Manometers 


(a) General Notes 

Two principal forms are the U-tube with equal diameter legs, a1 
single-column manometer, also known as the “cistern” or “barometer 
(Manometers of which the reservoirs are of other materials than 
included under this heading if the reading tube is of glass.) For low « 
tial heads there are inclined-tube manometers and various forms of mi 


Pee 
li 
nometers. 

Standard manometers, for test work and for calibrating dial-indicating 
recording, and integrating instruments, are chiefly made up in the U-tul 
single-column forms. 

Purely industrial manometers, to be installed permanently on powe! 
or process fluid metering applications, are made up in practically all 
except those of micromanometers, most of which are portable instrum: 

In manometers for gases, a light oil is found preferable to water 
manometric liquid, since the water meniscus tends to stick to the glass 
the latter is nearly perfectly clean, whereas the oil meniscus operates ft 
lessly. Butyl phthalate may be used to “lubricate” the meniscus in a n 
manometer. 

For measurement of oil flow it may be necessary to use water seals t 
the opaque substance out of the glass tubing. Most oils also emulsify mercu! +e 
so that it forms a “mud.” Dirty mercury can be purified by the repeat 
of unusually good oil solvents such as “high-test™ gasoline, or as descri 
the Appendix. Even so, it often is cheaper to throw this “mud” aw 





-e with clean liquid mercury. Where treezing prevents the use 
water in seals, a calcium chloride solution of 1.3 s.g. or a half-and-halt 
of 1.05 s.g. of ethylene glycol (while this is “prestone,” the blu 


ne” emulsifies mercury too readily) may be used with safety down to, 
15°F. Glycerine is sometimes used but has excessively high viscosity 
temperatures. 
ssyre variations may cause a water-under-air manometer to pulsate so as 
ynreadable while not appreciably affecting two-liquid types, hence th 
ness of carbon tetrachloride, bromoform, etc 
ising a manometer to determine the coefficient of a head meter, an ex 
method is to take a large number of readings and obtain the average 
With normal turbulence, the usual fluctuations of differential pressure at 
ot large enough to cause any appreciable error, by reason of the square rela 
eon to the flow. Further, this method has the two advantages that readings 
repeated within.a small fraction of one percent (say one-tenth to on 
twentieth of one percent) and that such determinations give results practi 
identical with those of the usual integrating instruments having lat 
masses of mercury that follow the mean differential head 
A practical laboratory combination comprises a barometric 


float and uniformly graduated legible differential scale and a small modern cal 


manometer wit 


culating machine that enables readings to be totaled and averaged with mint 

sum loss of time. Such a machine will automatically count the number of 
‘bservations as well as their total. A hundred or so readings may be taken in 
this manner for each calibration point and averaged immediately, permitting 
the final coefficient to be calculated as the test progresses, a procedure that 
would be impossible without these modern instrumental aids because of the 
prohibitive labor required by earlier methods. (Incidentally the 20-in. slick 
rule is an excellent test companion, giving consistent values well within on 
twentieth of a percent in the hands of a skilled user.) 


(b) Standard Manometers 


Specifications for the construction of U-tube and single-column Standards, 


and instructions or suggestions for their use as such, have been laid down by 
the Bureau of Standards and by engineering societies 

An important construction requirement (sometimes overlooked even in 
test work) is that the internal diameter should be large enough to minimi 
meniscus effects. For water columns, for example, a full inch diameter is ne 
essary to avoid uncertainties. 

For accurate results it is necessary (1) to take various precautions and (2) 
to make various corrections. 

The more important corrections to be made are as follows: 

1. Temperature coefficient of-scale and of manometric liquid. Note that 
rnational agreement upon 68°F. (20°C.) has been reached 

Meniscus. 

Local-value of gravitational constant. 
These pertain only to the manometer. The errors due to failing to mak 


int 


t 
7 


such corrections are considerably smaller than “installation errors” resulting 
from failing to take into account factors wholly external to the manometer 

In § 5 of Ch. XVI, and in several appendices to this Part, there appear 
comprehensive data on these topics 
(c) Industrial Models 

Industrial U-tube and single-tube head meter manometers are those which 
are designed especially for connection across specified differential producers 
or for use with specified Pitot tubes, and usually are calibrated accordingly 
Factory calibration is’ particularly necessary in the case of two-liquid ma 
nometers. 

In addition to these head meter instruments there are high-grade commer 
cial differential pressure gages which are not primarily designed for such 
service but can be used for test work and also for checking mechanical and 
electrical head! meter recorders. 

Industrial glass manometers for metering service are characterized by vari 

us features seldom found in the commercial differential pressure gages. One 
is ability to withstand considerable static or line pressure. Another is some 
effective provision to prevent “blow-over™ of mercury or other manometric 
liquid. Others pertain to ease of installation, minimizing of connection errors, 
etc. In many important respects, therefore, these instruments are to plain ma 
nometers what industrial thermometers are to etched-stem chemical thermom 
eters, 

Only a few of the commercially available manometers need be selected to 

strate the variety of forms and of features 








INSTANT 
KNOW LEDGE 


of your flow conditions 
with the 


Mi 
5 
LL 


FLOW 
INDICATOR 


Calibrated in any units 
you desire for direct 
reading of rate of flow 
in lines carrying water, 
oils, chemicals, air, gas 
and steam — pressures 
to 1000 Ibs. 









Two types — ‘* Close’’ 
wees “P and **Remote’’ Hook- 
e 
up. 


Write for Bulletin 208, 
with interesting tech- 
nical details .... No 
obligation. 


v 


MOREY & JONES, Lid. 


Manufacturing Engineers 


923 So. Hemlock St., Los Angeles, Cal. 























Self-Contained, Direct Reading, Rugged and Foolproof 





Stop spoilage by getting the exact tem 
perature of the work in the furnace—not 
merely the heat of the furnace. 


Does not require a skilled operator. 
Strictly automatic. 

No calculations—no chance for mistakes 
in judgment. 


Always ready to tell within 3 seconds 
any short-comings in your equipment. 


Weight 25 oz.; 7 inches long. 


Temperature Range: 1000-36000 I 


WRITE ALSO FOR OPTICAL—IMMERSION 
SURFACE BULLETINS 


THE PYROMETER 
INSTRUMENT CO. 


103 LAFAYETTE ST. NEW YORK, N. Y 
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CHEMIST: Graduate Hunter College 
1918. Spent twelve years working out 
various chemical processes in the 
laboratory and demonstrating them 
from a practical standpoint in paper 
mills. Work in the laboratory has 
included water analyses, some bac- 
teriological work, fibre examination 
and testing of various materials. J-22. 


ADVERTISING MANAGER: Also as- 
sistant sales manager of flow meter 
manufacturing company; available 
March 1. M.I.T. graduate Mechanical 
Engineer with 10 years shop, en- 
gineering, advertising and sales ex- 
perience. J-23. 


PHYSICIST: 2 years experience in re- 
search with particular training in 
atomics and electronics. Have held 
two fellowships. J-24. 


COMMUNICATION SNGINEER: 10 
years practical experience in instal- 
jation, operation and maintenance of 
high frequency transmitters and re- 
ceivers, also land line _ practice. 
Knowledge of Spanish. J-25. 


ELECTRICAL ENGINEER: Experience 
with electric meter manufacturer and 
with an electrical testing laboratory. 
Master’s degree in electrical engi- 
neering. J-26. 


BALES ENGINEER: Sales promotion 
work on scientific instruments, in- 
dustrial control, etc. Three years ex- 
perience with manufacturer of scien- 
tific instruments and three years 
experience with manufacturer of 
automatic regulating devices. Grad- 
uate of University of Chicago. J-27. 


ELECTRICAL ENGINEER: Graduate 
of University of Illinois with experi- 
ence in development of control appa- 
ratus desires connection in research, 
design, or development of instru- 
ments or control apparatus. J-28. 


SALES ENGINEER: B.S. degree, 1931, 
and graduate work in Physics and 
Chemistry, sales experience. Desires 
permanent connection with instru- 
ment manufacturer with opportunity 
to enter sales department. J-29. 

MECHANICAL AND CHEMICAL ENGI- 
NEER: College graduate, experienced 
in general machine shop work, draft- 
ing. Three years as second assistant 
engineer in merchant marine. J-30. 


SALES ENGINEER: Experienced in 
shop, service and sales. Interested in 
handling unit heat, ventilation and 
air conditioning apparatus. Licensed 
professional engineer. J-31. 


METER SPECIALIST: 20 years experi- 
ence with utilities and manufacturers. 
Meter, distribution and sales depart- 
ment. College education. J-32. 

INSTRUMENT SALESMAN: Selling ex- 
perience covers flow meters, COs re- 
corders; draft recorders and indica- 
tors; combustion and draft control; 
water and oil meters; electrical 
recording meters; watthour meters; 
testing devices and megohmers. J-33 

RESEARCH ENGINEER: Technical 
Director, Chemical Engineer, Re- 
search Chemist, expert in paper, oils, 
dyes, chemicals, fuels, augment and 
improve production, cut costs, sales 
service, patents, literary work, 6 lan- 
guages. Trained Harvard and abroad 
J-34 

MECHANICAL ENGINEER: 11 years 
experience in design, construction, 
sale, and servicing of power plant 
and industrial metering, regulating 
and control equipment. J-35 

AUTOMATIC MACHINE DESIGNER 
15 years designing experience on au- 
tomatic machines including 5 years, 
on boiler instruments, testing instru- 
ments and telegraph instruments 
J-36 

INSTRUMENT ENGINEER: B. S. degree 
1925; four years with precision elec- 
trical instrument company in the re- 
search department. Specialized in 
resistance coil manufacture and con- 
stant temperature baths. J-37 

MATERIALS ENGINEER: 17 years’ ex- 
perience in the testing, preparation 
of specifications for and inspection of 
materials. For several years has 
been in charge of the materials test- 
ing laboratory of a large electrical 
manufacturing company. Desires im- 
mediate appointment. J-38 
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The Venturi Manometer 
(Builders Iron Foundry) is of 
single-tube or “barometric” form: 
it stands more than six feet tall 
and has a glass 30 in. long, so 
that when used as a water-over 


mercury manometer (its recom 


mended use) it can indicate a e, 
differential head far in excess of Sigh O° SS 
300 in. of water if necessary. ¥ = i > f 
Fig. 25-102 shows a number of aa 
features, some of them said to be mee, s 
unique. One interesting feature eT 


is a thin white line (Of easily- miu ves or rescue we pes. 
cleaned celluloid) near the top | 
of the float. This line is the 
“pointer” and it permits closer 


ta 


reading of mercury differential tl 
er \ 

than is possible with the usual 

designs of simple U-tubes where can 


well-rounded menisci lead to 
parallax errors when readings 
are taken hastily. The top of the 
B.I.F. float has a conical tip of 
soft rubber acting as an effective 


Fig. 25-102 


check-valve. 


Floats resting on the mercury reading column are a useful conven: 
single-tube manometers, because they make possible locating the scal 
not only above the surface of the mercury in the well, but above th 
itself, and therefore make possible a more compact design in which a 


stuffing box cannot cause loss of mercury. 


Fig. 25-103 shows the Mallen flow indicator (Statewide Engineering 
which is of exactly the same general type as the Venturi Manometer, 11 
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it has a central mercury column with a float, but which was presumably d 


veloped especially for boiler-room applications and presents obvious contrasts 
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tion to the fact that it 1s designed for use with the maker's orifice MANUFACTURERS’ 


The scales of Mallen indicators for steam metering are marked “Boiler 


7 Power” and “Percent Builder's Rating” (for boilers) or “Pounds per LITERATURE 


H ce >< ~ >C Oo + oO lwee -e fur 
: 1 to orifice plates, connecting piping and valves are 
— = Hou In additior In this department we list each month 


the printed matter issued by manufacturers. 


\ cide view of the Morey & Jones “Close Hook-Up” indicating flow meter, Unless otherwise noted, any of the items 





si 2 > 4407 VS ° . 
he primary device of which was described in § 10, is shown in Fig. 25-104 listed may be secured free upon applica- 
Tt # >condary device is a single-column manometer without float but so tion to the issuing firm. Manufacturers who 

se seconde ‘ : “pga 

h Adhat Sl a the by-pass is open for checking scale zero, the top of the have = = oe their printed matter 
arrang' ¢ : ; are invite © do so. 
mercury column is visible. a epee 
~ The Bailey Meter Company's “Type T-102" manometer, Fig. 25-105, has 

reading column but comes closer in design to the conv entional U-tube. It | St Stress Strain Recorder. \ cireulay 
one [ee é . : Cpe describing a recorder developed to re 
é lesioned to meet the demand for a portable indicating test manometer with pase pg Poli gap in gb egy tg Pinal ve 
1s Gesigie : machines Baldwin-Southwark Cory 
14in. or 21-1n. scale. ; I Paschall Station, Philadelphia, Pa. 3.1 
For metering water and other liquids, the inverted l tube greatly simpi IS2 Micro-Equipment, A 27 pare cata 
ia Pe , ‘s ‘nates > necessity ae ve 9 the units logue entitled, “Ultropak” Micro-Equip 
fes both the installation and eliminates the necessity for converting the ' eee ee eee 
, which the differential head is read, because it is read in linear units of the by incident light at all magnifcations 
If - hs am z ] _ - ge ’articularly idaptec for the micro 
metered liquid itself. The Collins manometer (Arthur L. Collins) 1S ingen scopic examination of living tissues. E 

saly designed to be used either as a regular or inverted U-tube, and Fig Leitz, Inc., 60 East Ohio St., N.Y. 7.7 
Ousl) te e , . . . , ; : : ‘ ISS Generators. Circular GEA-1607 
15-106 shows it used as the latter for metering water flow by means = - datas ae ae en 
#6 fs - js — slprace ep y appe air to make CO exciters, 1, 1% and 2 Kw Type B, rec 
Collins Pitot tube. Valve F is used to release enough trappec eer ae Soe 


and for fleld excitation. General Ele 
tric Company, Scheneetady, N. Y. 13.2 

184 Meter Testers. A broadside de 
scribing meter testers for stopping rey 
enue leaks. H. W. Clark Company, Mat 
toon, Ill. 2.05 







Fig. 25-107 


ISS Resistance Units. Catalogue No 
describes the vitreous enameled resis 
tance units. Ohmite Manufacturing Co 
636 North Albany Ave., Chicago, Ill. 4.1 

186 Metal Tester, A leaflet describing 
a portable sheet metal tester, a prac 
tical testing device for every sheet 
metal user Detroit Testing Machine 


zer Co., 5137 Trumbull Avenue, Detroit 
well Mich. 3.1 

wen IS7 Freeness Tester. Folder No. 4082 
eaky a reprint from the “World's Paper 


Trade Review," May 8 and 15, 1931, en 
titled, “Beating and Freeness Tester 
an apparatus for determining the free 
ness of paper, pulp, cellulose and me 
chanical pulp. Testing Machines, '"ne., 
314 Broadway, N. Y. 3.1 

ISS Experimenter. Vol. VI No. 12 
May, 1932, of this publication features 
the article, “New Measuring Instru 
ments.” General Radio Company 30 
State Street, Cambridge A, Mass. 5.2 

1S? Load Testing Devices. A cata 
logue dated May, 1932, on load testing 
devices for A.C. circuits. Western Fle« 








































“(3 tro-Mechanical Co., Inc., Oakland, Calif 
ft 
N MONEL METAL 190 Gas Service Journal. April 1932 
& By PASS VALVE of this publication features “Gas 
& Measurement and Pressure Regulation 
. Fitt Cap -—— at High Pressures"; Pittsburgh Equit 
able Meter Co 00 ue rto e 
a doae -  o = Pittebured, Pa 2.05 een an 
= 19t Tele tric Gauge. A pamphlet 
catalogue describing the Kennedy Tels 
metric Gauge for indicating distant 
| pressures in gas distribution systen 
| J. S. Kennedy, 130 East 15th St., Ne 
K~ | York, N. Y. 2.05 
| 192 Remote Pressure Recording 
- | Equipment. A pamphlet giving the pur 
pose, advantages, price list and dia 
ADJUSTABLE grams on the L. & N. remote pressure 
SCALE —————_- recording equipment, Leeds & Northrup 
j | Co., 4901 Stenton Ave., Philadelphia, Pa 
| 2.05 
v 193 Switches. Bulletin No. 12 com 
5 15° prises the lines of “Diamond H" flush 
> | | surface, rotary and special switches 
& which are used for the control of light 
ny | ing, heating, and special purposes. The 
S | Hart Manufacturing Co Hartford 
N Conn. 13.2 
s | 194 Relays. A leaflet deseribing con 
+ | tinuous current relays. Hart Manufae 
| turing Co., Hartford, Conn, 13.2 
Y 195 Time and Temperature Control, 
| | Bulletin No. 13 describes automatic time 
ae - and temperature control thermostat 
electric range type Hart Manufactur 
ALL STEEL ing Co., Hartford, Conn, 2.06 
DOUBLE UNIONS - 196 Hemote Control Equipment. Bul 
letin No. 10 is devoted to the use of re 
MERIAM1' mote control switches with wiring dia 
ORIFICE FLANGE — grams and types of application, to fur 
ther the knowledge of the use of 
/ switches Hart Mfg Co Hartford 
MERIAM MULTIPLE ORIFICE —> Conn, 13.2 
EACH MULTIPLE } 197 Fog Horn. June 1932 issue of this 
CONSTANT STAMPED | publication features the article ‘Care 
ON THE Disc | and Operation of ParkSpray High Dut) 
: — ————___—_—_—- 7 Humidifiers and Psychrostats.” Parks 
4 Fig. 25-109 Cramer Co., Fitchburg, Maas. 2.08 
Fig. 25-110 
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Seer ae cuneate pete imns appear in the two legs. The scale is then adjusted until its - 
. types of which the site the low column and the reading opposite the high column 
i ind eo Este rline tne water veiocity past tne Pito in the | penstoc k W hen the dif ft 
— Ren Boca Pautpment : ical ~ s too high for the manometer, blow-over will occur and the wat 
N 199 describes ultropaque micro ply circulate. In this case, the air pump is used at the check to br: 
meee pad y anak act at. flow by re-separating the columns 
ee toe ae ee ce From the Meriam Company’s extensive line of manometers desi / 
Jew York. N. ¥. 7.7 | ially for te metering, a few selections show some interesting | 
aten a ane ceeee oe nae f the glass indicator when it is “pt tapi Raeypreg ere I 
“ater ae eel rag ogy shows Model 392, the “clean-out” U-tube manometer, the body 
requirements of the be readily detached from its head. It comes in various sizes f 
Se ee eee: }0-in., and can stand line pressures up to 500 Ib. Fig. 25-108, a 
4G rard St.. Wa hington, D.C. 2.08 f the “Type E™ Meriam orifice meter, shows the itomic welded 
dt Sint a iain madame ae water seals for steam work, and a portion of the large-diameter met 


is furthe 


me rye eT ‘ company 1‘ oat | 
rire neer Lens Compa A (back of the lower part of the aie case) scan is “Type E” 
N 








202 Mic roscope Record. May 1932 issuer in Part Four. ea XV II, § 4 Fig 25 109 1s the ale high ral 
fr tl publication contains the follow as . < rs 
- ticles Qn the Stahillty al eter as installed ac 1 Meriam orifice “This instrument is 42 ir 

, dia S and Simple cted ¢ YO ik } | > > } > or 
a, ee: ee oa So tested to 1,000 Ib. hydraulic pressure, and has a plate glass cover 
‘ rf } on ce + “ ae : . 
W. Watson & Sons, Ltd., 313 Higl of Allegheny metal. Scales are graduated individually for each us 
Holborn, London, W.C.1, England, 7.7 110; 1 iil 7, 1 ee - bly. Ri ra, levi 
atin *h Wanker. weak 110 1s the multiple-orifice flow meter assembly, the primary devic 
ee Sg EB eh ag Ag 5 ge omnes was described in § 10, and the manometer of which is a 1¥-in. I 
itil s rot ‘ - . 
slam, OF to reveal the story of atomic welded fittings 

bbher man i ure ind use of rubber 

ducts. Tt ell illustrated 

204 Nofuse. Catalogue No. 2246 is 
6 pa lustrated publication descrit 
nz tl operation, const! tion and 
plication of each of the many Nofuss 
De-ion circuit breakers and includes 

prices for the various ratings. Westinge- 
house Electric & Mfg. Co., East Pitts 
burgh, Pa. 13.2 : : 

205 Meters. Bulletin No. 236A de . 
scribes the diaphragm meter type GK 
vhich is used to rewgiste indicate and 

record the flow of fluids Builders Iron 


Providence, R. I. 2.05 


Foundry 
scribing 


206 Micromax. A leaflet de 
tl micromax, an improved L. & N. po 
tentiometer pyrometer. Leeds & North- 
rup C 1901 Stenton Ave Philadel- 
phia. Pa. 2.06 

207 The Laboratory. The feature art 
le of Vol. 5, No. 3 of this public tion 


s entitled ‘A teacher who became a 
count.” Fisher Scientific Company 711 
Forbes St Pittsburgh, Pa. 8 





208 Galvanometer. A booklet describ- 
ng a moving coil galvanometer which 
characterized by its very short 





period and which renders it useful for 
rapid observations, for measuring fre- 
juent fluctuations in electromotive 
forces, ete. P. J. Kipp & Zonen, Delft 


Holland. 4.1 








INSTRUMENTS, 3619 Forbes St., 
Pittsburgh, Pa. 
Piease have me supplied with a copy of 
each piece of Manufacturers’ Literature 
listed below: 











Name 

Position 

Firm 

Street and No.. 


City State 
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© Multy-Purpose Laboratory Balances % 


Combining in one Instrument for one Price 


THE ANALYTICAL BALANCE 
THE MICRO-CHEMICAL BALANCE 
THE ASSAY BALANCE 
THE PULP BALANCE 


The 
HEUSSER INSTRUMENT MFG. CO. 
Makers 
165 Plerpont Ave., Salt Lake City, Utah 


Bulletin 37 tells the whole story. 
A postal card will bring it te you. 
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Inclined-tube 
clude this section. 
Fig. 25-111 shows a thoroughly 
part of an orifice type head meter 
instrument for metering steam 
colored oil 
Fig. 25-112 is the 
veloped especially for use 
scribed in § Ez: 


Fig. 25-113 is a sensitive inclined tube 
ed by the E. Vernon Hill Co 


In rooms 


eter) develop 


ser as measuring air velocity 


“industrializ 


while 


is specified as the manometric fluid 
American Blower Co.'s in 
in fan-test work with 


ed” 


manometers of three strikingly different 


CONS 


t17 ts; 
2 ULL 


for low-pressure 


instrume 
for 


clined U 


the 


isi0On 


] + 
nt (almost 
prec 


form which < 
Mercury is used in this Bailey 


or water; 


Met 


Las 





tube manom 


A.B.C. Pit 
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Self-Balancing Indicating 
Potentiometer 


Brown Instrument Company 


NEW indicating potentiometer of 


the self-balancing type is the lat 


est addition to the potentiometer 
the above company. Among the 


features of this instrument are ai 
y long (40 inch ) slide w Ire, posi 


iral shaft drive, a non-slip clute) 


lary pointer definitely fixing the 


‘ step in moving the slide wire co 
terchangeable case for universa 
mechanism swings out of cass 


int, 


sy inspection without interferenc 


it we ration, mercury-in glass switches 
atrol models, automatic thermal 


equalization between cold junction termi 
ind compensation coil, and many 
her construction and operating advar 


tages of interest and value to potentiom 





\ very distinct feature is the big 
scale with large figures, calibration 
marks and pointer, making accurate 
reading easy at a considerable distance. 
As a pyrometer this instrument can be 
supplied for any range from 0 to 100°F. 
up to 0 to 3,000 F. or for almost any 
span between these ranges. Models for 
automatically controlling as well as indi 
cating temperatures are furnished where 
specified. 


Exposure Meter 
J. Thos. Rhamstine 


N THIS new instrument, called an 
“Electrophot,” a sensitive photocell is 
mounted inside a case. When the ex 
posure meter is pointed at a scene or 
object, the photocell registers the amount 
of light reflected from it. A glance in 








the le nder shows the scene Thre 
Hutton is pressed, which closes a circuit 
created by two very sn ldrv cells. It 
mediately the lens: setting is showy 
rectly on a dial which forms the face 

e instrumet 

Ady tage Claimec fo l ‘ 
over visual judging of exposure tim 
that no experiencé is necessary to esti 
mate exposure time correctly: no f 
timing due to eve fatigue, nad wore 
speed in deter InIng’ eX ( inne 

A a ¢ 


New Hand Tachometer 


Amthor Testing Instrument Co. 





HIS The ait 
re ( vy 
t ( { { 
l I ( 
eed 
thre tT tl ‘ 
( 1¢ 1 ea n 
inv "| l ( 
peed ( «th 
1 IK ( 
tive ai 1 
‘ ( cl lhe ( I! 
trument 1 ‘ 
(on t adit 
centriti tic I 
eter the pron 
uUWwaVs drop 
back to zero after use. The readings n 
thus be lost, s the user has no fixed il 


dication and must trust to memory Lhe 
pointer in this instrument does not re 

turn to zero. It stavs fixed on the dial. 
and shows exactly what the speed 

It is not ever necessary to reset tl 

pointer when the next speed test is made, 
is the pointer leaves its present readit 

on the dial and points to the nev speed 
reading. 

With this new feature it is no longer 
necessary to keep the eyes focussed or 
the dial. Hence, the tachometer can ty 
used in inaccessible places where it. is 
awkward to hold and read the instru 
ment at the same time. The dial is grad 
uated directly in r.p.m. but the instru 
ment is fully equipped so that all “feet 
per minute” surface and belt speeds cai 
be taken. The tachometer has four se pa 
rate speed ranges, each of which is sepa 
rately read over the entire circumference 
of the dial. This serves to provide a great 
deal more graduation space, and conse 
quently closer readings. Each is con 
structed with a balanced CTOSS pendu 
lum governor movement, is hand cali 
brated for accuracy, and dead beat in 
action. Various ranges can be had to i: 
dicate directly any speeds up to 12,000 
r.p.m. 
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New Portable Sheet Metal 
Tester 
Detroit Testing Machine Co. 


HIS simple and comparatively inex 
pensive device was designed primarily 
for the average shop requiring only 
occasional tests not warranting the pur 
chase of expensive equipment but may 
also be profitably used in the larger 
plants. The standard cup test is used and 


NEW 
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In ope ration a small 


ind the 


7 (MM) 


for indicating the 
ge reading in thou 


) in. is furnishec 





pecimie Ni 
1 Square is placed 
cap sere ved down 


Closing the vise 


small plunger into a cylinder on 
tester. This create i 
n the main evlinde r. clamping 
cimen and forcing the test punch t 
The mall plunge r 

sO proportioned that 


erate pull on the vise handle will 


Ibs 


sufficient to rupture 


hvdraulic rauge 


ssure hand i moun 


provided for measurit f 
depth of the cup. A test may « 
L minute ind no previou 


necessary 


Among other desirable feature 
tester is its portability. A neat 


only 20 Ih 


July 







































on the punch 






















INSTRUMENTS 
1932—Page 





Universal Testing Machines 


Steel City Testing Laboratory 
MODERATELY priced type of 
testing machine, as shown in il- 
lustration, for tension, transverse, 

bending and compression testing is being 
built by this company for foundries, sheet 
metal, wire, cable, and many other plants 
where a machine of low capacity (22,000 
lbs.) will suffice for determining elastic 
limit, yield stress, tensile strength, etc. 








Outstanding features of this moder- 
ately priced apparatus are finely fitted 
non-packed plunger, vertical adjusta- 
bility of the upper pulling head, two 
measuring ranges, space saving, conven- 
ient working height, and ease of opera 
tion. The machine can be supplied for 
hand or motor drive. 


e ¢ e 


Corrosion Testing Machine 
Westinghouse Electric & Mfg. Co. 


HE EFFECT of corrosion is be 

coming so important in welded _ boil- 

ers, pipes, containers for oil and 
chemicals that the research laboratories 
of this company are studying it with 
special apparatus. A special corrosion 
device has been built which greatly 
hastens the slow process of rust. In it 
the test specimens are subjected to in- 
termittent immersions in a_ corroding 


liquid. The apparatus suddenly immerses 
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the samples for a definite period, leaving 
them at rest, and then removing and ex- 
posing them to air for a definite period. 
They are moving only when being low- 
ered or raised—a time which is a very 
small fraction of the cycle. 

Samples are suspended from a rack 
by glass hooks, horse hair, or silk, and a 
motor-driven crank shaft raises and low- 
ers the rack. The driving motor is con- 
trolled by a timing device composed of 
a synchronous motor operating a contact, 
which causes the motor to periodically 
turn the crank shaft a half revolution. 
The timing can be set for any cycle of 
test operation. To obtain reproducible 
results the corrosive liquids are kept at 
1 constant temperature, by circulating 
water of a constant temperature along 
the outside of the vessels containing the 
corrosive liquids. 
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Electrically Operated 
Valve Unit 
Hannifin Mfg. Co. 


ESIGNED for time cycle opera 
tion or remote control of an air 
cylinder, this valve unit can be op 
erated manually from a push button sta- 
tion, or automatically with an electrical 
time cycle unit. 
The unit shown consists of: 
] An electrically operated pilot valve; 


2—A single acting valve operating cyl- 


inder, ind 


3—A standard air control valve. 






= 
ELECTRICALLY ae 
x OPERATED Re 


PILOT VALVE” 


TO CYLIN DER. 
VALE . 
OPERATING 
CYLINDER 











Closing the electric circuit causes the 
pilot valve to admit air to the valve op- 
erating cylinder, which in turn operates 
the air control valve, thus admitting air 
to one side of the power air cylinder. 
Breaking the circuit releases air from 
the valve operating cylinder, which, be- 
ing a single acting spring return type, 
reverses the air control valve, thus ad- 
mitting air to the opposite side of the 
power air cylinder. 

This valve unit is designed for operat- 
ing cylinders of 8 in. bore and larger 
where power stroke is to be held for a 
short period. Can be furnished with 
1, in. % in. or % in. operating valve. 
It is furnished for operation on either 
a.c. or d.c. 110 volt circuit. 
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Duplex Control Valve 
Hannifin Mfg. Co. 


HIS dupiex valve has four independ- 
ent outlet ports for control of two 
double-acting cylinders. It is so de- 





signed that two cylinders car 
ated in either direction ar 
sequence desired. For examp| 
can be connected with two ecylir “ee 
sulting in the following order 

tion: Starting with lever at or 
position, then moving the lever 4 

piston of cylinder No. 1 to 1 

ward; moving lever an addit 15 
causes piston of cylinder No. 2 . 
forward; moving lever back 45 rses 


cylinder No. 2 and moving lev: 


nal position reverses cylinder N 
Another example—with lev 
tral position both cylinders are 
Moving lever 45° to left causes 
cylinder No. 1 to move forward 
ing to neutral position reverss 
No. 1. Moving lever 45° to rig 
the piston of cylinder No. 2 to: 
ward. Moving lever to neutra 

reverses cylinder No. 2. 
The duplex valve is furnishe 
sizes—one with % in. I. P. cor 





and Model D-75 with % in. I. P | 
tions. J 
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Reversing and Two Speed 
A.C. Manual Starters | 


Square D Company ; 

WO SPEED separate wind | 
and single speed reversing typ« t 
ers for controlling across-the I 
tors are recent additions to the f ( 
\. C. manual starters manufact 1 I 


this company. 

Both types have general ap] 
but the two speed type is espe I 
suitable for heating and ventilating t 
poses and similar installations where re 
mote control is not essential. 

The maximum horsepower ra 
the three pole starters are 5 H.P 2 
volts and 742 H.P. at 440-550 volt 

Principal features of these starter 
front operation, thermal overload | 
tion, operation of any relay ope: 
line completely disconnecting motor 
line, two quick break switch mec! 
interlocked to prevent simultane: N 
eration, and push button reset t 
replacement of any parts after 
load. 
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Electrically Operated 
Valve 
Hannifin Mfg. Co. 


FS electrically operated 4-way valve 


suitable for a wide range of appli- 


tions. It provides instantaneous 
button control of air cylinders 


yus! ’ 
feat me or more stations and can be 
used wherever a manually operated valve 
is now employed. 


TO CYLINDER 





This valve incorporates the standard 
Hannifin “packless” disc type design of 
simple and sturdy construction. 

The valve is operated by means of a 
double push button switch. Pressing the 
“start” button operates cylinder in one 
direction and pressing “stop” button re- 
verses the cylinder. The cylinder is 
always under air pressure at one end or 
the other. The operation of the valve is 
instantaneous, therefore only momentary 
contact of the push button is required. 
The circuit is closed only when one of 
the push buttons is depressed. This valve 
may also be arranged for automatic time 
cycle operation by means of an auto- 
matic time switch. 

This electrically operated valve is now 
available in two sizes with % in. or ‘4 in. 
I. P. connections. Furnished for opera 
tion on 110-volt, or 220-volt, a.c. or d.c. 
circuits 
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Graphic Instruments 
Esterline-Angus Co. 


Y ADDING many new and improved 

features to their recording instru 

ments this company has brought out 
a complete new line of graphic electrical 
measuring devices. For example, the 
spring clocks which drive the chart are 
made of removable units, escapement, 
spring barrel and gear train. These in- 
terchangeable clock units can be quickly 
dropped out and replaced in the field, 
without putting the instrument out of 
Service, 





Another innovation is that all three 
springs in the clock are wound at one 
time by means of a simple crank, instead 
of the familiar clock key. This is done 
from the front of the meter, so that it is 
no longer necessary to space instruments 
apart on a switchboard in order to leave 
room for winding the clock 

Taking advantage of this fact, all in 
struments are arranged so that the rolls 
which drive the chart can be coupled to 
gether, accurately synchronizing the 
charts. The coupling is placed back of 
the gears which fix the chart speed, so 
that instruments operating at different 
chart speeds can be coupled up. 

A complete assortment of electrical 
synchronous motor clocks are also offered 
for driving the charts. Both these and the 
spring clocks give chart speeds ranging 
from “ inches per hour to 12 inches per 
minute. 

The entire line comprises 22 different 
kinds of recording instruments, including 
i.c. and d.c. ammeters, a.c. and d.c. watt 
meters, a.c. and d.c. voltmeters, speed 
recorders, vacuum recorders, high and 
low pressure recorders, frequency and 
power factor recorders, time and produce 
tion recorders, motion and position re 


corders, and water level recorders 
7 eo 7 

New A.C. Reversing 
Contactor 


Square D Company 


HIS new a.c. reversing contactor, of 
small dimensions, is particularly 
adapted to small hoist, dumb waiter, 
window and door control. Contactors are 
mounted on a porcelain base, are me- 





chanically interlocked, and have silver to 
silver contacts. The maximum rating is 
% h.p., single or 3-phase. The dimensions 
are only 6 in. wide x 4 in. high x 3% in. 
deep. 
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W atthour Meter 
Westinghouse Elect. & Mfg. Co. 


HE IMPROVED general design of 
the electromagnet in this watthour 
meter gives better performance, mak 
ing for high accuracy from heavy over- 
loads down to extremely light loads, and 
assuring better performance on variable 
voltage and temperature. Thermal ca 
pacity has been increased, and the start- 
ing watts reduced. 
Primarily to provide for more thermal 
capacity in the current coils, the OC 
electromagnet has been enlarged. ‘The 
















































one-piece lamination is retained, giving 
sturdy construction, to assure that the 
performance characteristics of the driv 
ing element do not change because of 
the shifting of parts 

The improved design has extended the 
range of the meter so that only three 
current ratings (5-, 15-, and 50-amperes 
are required for self-contained loads. The 
jS-ampere meter starts on approxtmately 
| watt, and the 15-ampere model on ap 
proximately 3 watts, assuring registra 
tion of the smaliest loads, such as electri 


clocks and door-bell transformer 









os See Vad 


; y/ a 
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All On single phase meters have 


same size base and terminals; and all 


parts except the nameplate, electro 
magnet, and register are identical and in 
terchangeable in all ratings. The termi 
irranged to fit meter 


nal chamber 
trims of both 30- and 60-ampere vitel 


boxes 


Electrically Operated Re- 
mote Control Valve 
Hannifin Mfg. Co. 


URNISHED in both single and dou 

ble types for remote control of either 

single-acting or double-acting air cyl 
inders, this valve unit can be operated 
from one or more push-button stations 
It is especially valuable for the applica 
tion of air cylinders to engage and dis 
engage clutches on large machinery 
where it is desirable to enable the opera 
tor to control the starting and stopping 
of the machine from a number of sta 
tions. When circuit is broken, cylinder 
is open to exhaust. These valves can be 
operated on 110 volt or 220 volt a.c. or 
d.c. circuits 
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Rail Joint Tester 
Hartman & Braun A. G. 


HIS rail joint tester consists of a 
sensitive differential galvanometer 
und t collapsible contact stand. Only 
one man is required to operate this test 


er, the procedure of operation being as 


First the galvanometer is mounted on 
the head of the contact-stand, and fast 
ened into place by clamping the three 
binding post to the rigidly secured 
terminals of the contact leads. Then the 


; 


contact frame is folded open by pulling 
lyrip out of the top hole, bea: 
il down on it, and inserting it into the 
ower hol Phe contact arms are then 
rigidly mounted on either side. One next 
observes that the knurled button of the 

lyvanometer be in position P (Diag. 1), 

id then places the tester on the rail 
joint. In placing the contact stand over 
the rail joint, the joint must come under 


; 


the contac irm marked “rail joint " 
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Placing one foot on the contact arm 
presses the contact-blades firmly against 
the rails. The middle blade is arranged 
with a spring, to take care of uneven 
ness of the rail 

rhe power current in the rails serves 
is measuring current, so after unclamp 
ing the galvanometer, if a iarge deflec 
tion results, it indicates a high bondiny 


resistance, or even an open circuit, at 
the joint. In that case the tester must 
be removed from the rail. 

But should the galvanometer deflect 
only slightly from the zero point, one ro 
tates the knurled button slowly away 
from position P till the meter pointer is 
brought back to zero. This operation at 
the same time automatically opens a 
short circuit switch, and the current 
branch b is switched into circuit (Diag 
Il). Then the reading of the knurled but 
ton indicates the rail joint resistance, 
using as a unit the resistance per meter 
of rail 


° 2 e 


Illumination Control 
Weston Electrical Instrument Co. 


HIS illumination control consists of 

but two parts: (1) the light collector 

und (2) the relay cabinet. The light 
collector is the device containing the 
Photronic cells which is mounted on the 
roof facing the north sky or in the room, 
the illumination of which is to be con 
trolled 
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Ihe relay cabinet contains 
lays necessary to control 
3000 watts at 110 volts \ 
sensitive relay has its contact 
to operate at a light leve 
candles minimum. A time de 
in the circuit between the se: 
ind the power relay so tl 
tacts will not close when clour 
the sun and cause the lights 
and off. This time delay relay 
element of about 1 minute 
ple to take care of d Wlight | 
rel V is capable of handling 1] 
cuits up to 3000 watts capacity 
transformer is supplied to pr 
local circuit for the time de! 

The equipment may be adju 
erate at levels of light illun 
tensity from 5 to 80 foot cang 
simple contact adjustment 


* ¢ 


New Universal Thermo- 
couple Head 
Leeds & Northrup Co. 


HIS head is an accessor 

mocouple installations whic 

for convenience in replacing 
mocouple element. A removabl 
block is provided, making connec 
the leads convenient. Feature 
case enclosing the terminal bloc 
accessibility and provisions for 
out moisture. 
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Micro-Balance 
Christian Becker, Inc. 
DISTINCTIVE feature 
new balance is’ the so 
“chainomatic column”’—an 
ment for reading 1/100 mg. to 
Capacity of the balance is 50 
tivity 1/100 mg., has béam of 6 
aluminum pans of 2 in. diameter 
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inspection and control. 
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INSTRUMENTS ABSTRACTS, incorporated in INSTRU- 
MENTS, is the most complete review on the subjects of 
measurement and control, 

Abstractors cover over 700 domestic and foreign publica 
tions. 

Upon receipt of the abstracts they are checked against 
permanent files to avoid duplication and after being rewrit- 
ten to conform to our style they are classified. 

Oftentimes an abstract can fit under two or even more 
sections. In that case we decide who will be most interested 
in the article, and include it under that field of reader in- 
terest. It is our aim to so arrange the abstracts that a per- 
son interested, for example, in viscosity, will keep in touch 
with all the important articles in his field if he reads only 
section 2.10. For instance, an article on “Vacuum Tube 
Means of Measuring Viscosity” appears under 2.10—under 
“Measurement and Control of Physical Properties—viscos- 
ity,” although it would also fit under section (5.4)—‘Elec- 
tronic Devices and their Applications.” 

An improvement we hope to make in the Abstracts Section 
in the near future is the cross-indexing of articles which fit 
under -several sections. We suggest glancing through the 
whole Abstract Section. This takes but a short time, and 
the time so taken will be found very profitably spent 

The classification number at the end of each abstract will 
be of assistance in mounting them on file cards. 

Negative print photostats of the original articles abstract- 
ed can be obtained at 35 cents per page plus 10 cents for 
mailing. The remittance should accompany the order. 


CLASSIFICATIONS 
(By Fields of Reader Interest) 


MEASUREMENT TECHNOLOGY (1) 

This section includes all matters concerning the art and 
science of measurement as follows: 

Measurement Theory (1.1) 

Under this heading will be inciuded: definitions, precision 
of measurements, systems of units, and dimensional 
analysis. 

Measurement Practice (1.2) 

Covers Calibration and Standardization. 

Calculation (1.3) 

This does not include computation for instrument design, 
but covers calculations as a mode of measurement. 
MEASUREMENT and CONTROL (2) 

This section is devoted to those general measurement 
practices and control applications that are not confined to 
any one industry or branch of engineering. Thus tempera- 
ture measurement and control, being of as much importance 
in chemical as in metallurgical processes, is a general field 
of interest to all industries and all branches of engineering. 
Length, Angle, and Area, Including Surveying (2.01) 

Time, Speed, and Acceleration (2.02) 

Weight, Density, and Specific Gravity (2.03) 

Pressure and Vacuum (2.04) 

Flow and Volume (2.05) 

Temperature (2.06) 

Heat and Combustion (2.07) 

Humidity and Moisture (2.08) 

Power, Work, and Output (2.09) 

Physical Properties, (Viscosity, hardness, elasticity, plas- 
ticity, surface tension, etc.) (2.10) 

TESTING and INSPECTION (3) 

Physical Testing and Inspection (including strength tests, 
bending, magnetic analysis, X-ray inspection, and other 
engineering test or inspection methods.) (3.1) 

Production Testing and Inspection (This includes methods 
of testing and inspection for setting up production stand- 
ards, grading, gaging, maintaining quality, etc.) (3.2) 

Maintenance Testing and Inspection (Included here will be 
matters concerning standards and methods for con- 
trolling performance or service of equipment. Example— 
The problem of controlling long phone lines to give 
quality sound transmission would be included here.) (3.3) 


ELECTRICITY and MAGNETISM (4) 

Electrical Properties, Tests, Measurements, and Measuring 
Instruments (4.1) 

Electrical Measuring Devices and Applications (4.2) 

Magnetic Measurements (4.3) 

Magnetic Properties, Materials, and their Applications (4.4) 


ELECTRONICS and RADIO (5) 

Radio Measurements (5.1) 

Applications of Radio to Measurement and Control (5.2) 

Photo-electric Measurements, Devices and Applications (in- 
cluding television) (5.3) 

Electronic Mensurements, Tubes, Devices, and their Appli- 
eations (Under this heading would be included thermionic 
tubes, grid-glow tubes, thyratrons, neon discharge tubes, 
cathode-ray tubes, etc.) (5.4) 

ACOUSTICS and VIBRATIONS (6) 

Seund, Vibration, Phenomena and Measurements (6.1) 

Sound and Vibration Devices or Applications (6.2) 

LIGHT, OPTICS, and RAYS (7) 

Light—General Measurements and Optical Applications (7.1) 

Color Analysis, Color Matching (7.2) 

Photometry (7.3) 

Polarimetry (7.4) 


Ellison Pointer Dratt Gage 
o 


$40.00 $50.00 


2-pointer 2-pointer 


6 and 7” 9 and 10” 
Scales S« ales 
J to 4” 6 to 6” 
Range Range 


Sealed to 6)5” 


Ww ith Coc ks 
and Oil 


Sealed to 5” 


With Cocks 
and Oil 





By far the best draft gage value ever produced ts 
this complete line of dial type gages. They are of 
excellent construction and finish with powerful 
gasometer bell movements on knife edge bear- 
ings, repeating precisely and accurately at all 
points of the scale. 

The 2-pointer is ideal for furnace and uptake 
drafts or for pit pressure and furnace. With i ig 
range, 6” scale, for furnace, pointer multiplies 
12 times. Also 3-pointer gages for pit pressure, 
furnace and uptake drafts. 


ELLISON DRAFT GAGE COMPANY 


214 West Kinzie Street CHICAGO 











DON’T “GUESS-TIMATE” TIME 
Use a STOP-WATCH for Exact Results 


And, to insure unquestionable exactitude, use a 
Guinand or a Gallet Stop-Watch—the world’s 
“standards of accuracy” for more than fitty years 
... Our staff of experts will be glad to consult 
with you concerning any special timing problem 


vou may have. 


Write for catalog K-6 
showing Stop-Watches for 
all scientific and industrial 


pur poses. 











e 
No 309 Gallet WD 
second stop Watch 
for viscosity tests and 
other technical uses 
Registers up to 3000 
seconds start, stop 
and fly back from 
crown. 7. jewel lever 
movement, non - mag 
netic; hoch proof, 
Chrome Finishec 
Nickel Case $24.50 
Other Gallet Stop i) 
Watches from ( =e iy 
pwards is) yy 
ilstetsdg dod 
2 





GUINAND AND GALLET STOP-WATCHES 


JULES RACINE & CO. 


20 West 47th Street New York, N. Y. 
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Spectrometry (7.5) 

Photography (7.6) 

Micrescopy (7.7) 

Electromagnetic Rays (This heading covers all electromag- 
netic rays other than visible light: infra-red, heat rays, 
ultra-violet, X-rays, alpha, beta, gamma, cathode, and 
cosmic rays.) (7.8) 

CHEMISTRY (8) 
Under this heading will be chemical measurements, analysis, 
and their control applications. 
ASTRONOMY, NAVIGATION, AVIATION (9) 
Included in this section will be, besides usual matters con- 
cerning astronomy, navigation and aviation, special matter 
on direction-control such as range finding, direction finding, 
radio beacons, etc. 
GEODESY, GEOLOGY (10) 
In this section will be covered seismology, geophysical pros- 
pecting methods, etc. 
INSTRUMENT DESIGN and CONSTRUCTION (11) 
Matters concerning new instruments, their design, opera- 
tion and manufacture, will be included under this heading. 
GENERAL and MISCELLANEOUS (12) 
This section will include: First; general items of interest to 
all in the field of measurement and control. Example—*Pos- 
sibilities of Vacuum Tubes for Application to Measurement 
and Control” is an article of universal interest in the flelds 
of measurement and control. Second; miscellaneous items of 
general interest because not includable under any of the 
above classifications. Finally, items of general interest to 
all flelds of measurement and control, such as historical ma- 
terial, biographical, etc. 

General (of interest to all in measurement or control flelds) 
(12.1) 

Miscellaneous (12.2) 
Historical and Biographical (12.3) 
etna tag 9 (12.4) 
Economie (12.5) 
CONTROL - NCTIONING EQUIPMENT (13) ‘ 
Literature on the equipment used by operators or automatic 
controllers to perform their control functions will be cov- 
ered under this heading. For example, the drum controller 
and associated switches, rheostats, relays, and motor start- 
ers by which an operator controls the motion of a crane are 
all pieces of “control functioning equipment.’ 

Mechanical Control! Functioning Equipment (13.1) 

Electrical Control Functioning Equipment (13.2) 

Includes drum controllers, relays, solenoids, etc 





© 


READERS' COMMENTS 


To the Editor: 

[ have just received the February issue of your publication. 

I am highly pleased with some of the enlarged features but 
I am disappointed to see that you have changed the physical 
dimensions. The approximate 5”x9” size made the book con- 
venient to carry and file. 

Your department of “Instruments Index” is of particular 
value to us in this remote location and I am sorry to note that 
you have omitted from these lists such notable manufacturers 
as Leeds and Northrup Co., Tagliabue Mfg. Co., and others. 

This index to be of value to us here should include as com- 
plete a list of established and reliable manufacturers as pos- 
sible whether they may or may not be paid advertisers in your 
publication. It appears to me that the Index is a service to 
your subscribers rather than a source of advertising. 

Froyp H. Viets, Engineer 


Oroya, Peru 
Cerro De Pasco Copper Corporation 


March 16, 1932 


To the Editor: 

We have been readers of your publication, “Instruments,” for 
the past year and wish to compliment you on its completeness 
and appeal to those interested in instrument application and 
manufacture. 

James R. Harrinetron 
Howe Signal Company 


Chicago, Ill. 
April 20, 1932 


To the Editor: 

Am enclosing a request for a few of the trade publications 
listed in your current number of “Instruments.” 

Enjoy your magazine very much and find it extremely help- 
ful in my work. I am engaged in a study of bullets and their 
motions in media denser than air and have had to develop 
more or less novel methods of chronographing rapidly moving 
projectiles. It was necessary to accomplish this without dis- 
turbing the bullet in any way so I am using photo-cells (the 
Weston Photronic Cell) in conjunction with a Standard Fre- 
quency Assembly and high frequency oscillograph. With a 25 
foot base line my indicated accuracy over all is of the order 
of 1 in 8,000 or better with bullet velocities of around 3000 
ft. /sec. 

Washington, D.C. R. W. Frencu 
April 24, 1932 Army Medical Museum, War Department 
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ELECTRONICS AND RADIO (5) 
Photo-electric Measurements, Devices and Applicatior 


Photo-Electric Method to Determine the Turb of 
Liquids. (Photoelektrisches Verfahren zur Bestimn a 
Tribung von Fliissigkeiten.) P. Jakuscnorr. Zeitschr d 
leutscher Ingenieure, Vol. 75, April 4, 1931, pages 42¢ 

The current of a photo-electric cell changes a 
the turbidity, concentration, or degree of coloring 
through which the light thrown on the cell passes 
ences not visible to the eye, but changing the ind 
the cell, are due to violet rays which are invisible t 
Alkalipuctals for the cathode of the cell are espe 
sitive for short waves, f.i. violet and ultra-violet 
arrangement of the instruments and a test is 
seven references are cited. 

Light-Sensitive Relays Now on the Market. Elect, 

3, Nov. 1931, pages 194-195 
Brief description of a few tubes and selenium b 


rhe ees ey Tubes as Limit Switches. A. F. 2 
trical World, Vol. 98, Aug. 29, 1931, page 386. 

Photo- p+ ide relays are used as limit switchs 
run-out tables from the annealing and normaliz 
naces at the new jobbing sheet mill of the Worth 
Claymount, Del. The tables in the train are synchror 
run at exactly the same speed to prevent slipping 
sultant scratching of the sheets in the transfer f 
table to the next. After leaving the straightening 
sheet travels to the end of the tilting table wher 


between a photo-electric relay and its light source 
lay stops the motors driving the rolls and the tiltin; 
ind starts the tilting motion. The light beam cont 
travel of the sheet steel. The arrangement is illust) 
WI 


Direct Measurement of Flux of Light by Means of a Photo- 
Electric Cell and Automatic Determination of Intensity of 
Light and Sorting of Incandescent Lamps. (Ueber objective 
Lichtstrommessung mittels photoelektrischer Zelle und iiber 
selbsttitige Bestimmung der Lichtausbeute bez. Sortierung 
von Glihlampen.) W. W. Lorse & C. Samson. Elektrot 
Zeitschrift, Vol. 52, July 2, 1931, pages 861-866 

An arrangement is described which uses a pl 
cell and an amplifier tube for the direct measurement 
luminosity of incandescent lamps of from 15 to 100 
means of an ordinary indicating instrument. The ba 
gram of connection includes a photoelectric cell wit} 
tery and a resistance; the voltage difference dus 
photoelectric current across the resistance is conne 
the grid and cathode of the amplifier tube. In the 
circuit lies the instrument the deflections of which 
portional to the light falling on the cell. A modifi 
this arrangement is used for the automatic detern 
of intensity of the lamp per watt, a photometering aut 
The operation. calibration of, and experiences wit} 
automatic device are fully described; a sorting 
built on this principle has been developed, which ha 
in service for several months. The accuracy of this n 
ing method is within + 2%; 350 lamps could be me 
in one hour. H 


LIGHT, OPTICS, AND RAYS (7) 
Light—General Measurement and Control Applications (7.1) 


A Chromatic Method of Making Optical Settings. |). S$ 
PerFrect. Transactions of the Optical Society, Vol. XXXI, N 3 
1929-30, pages 249-25 

The paper describes a visual modification of a prev 
described photoelectric method of measuring small 
Great simplification is introduced by the substitut 
visual for photo-electric equipment at the sacrifice of 


tivity. Angular displacements are measured by mea 4 
hollow prism previously described. The settings are made by 
causing an image of a fine slit to fall on the shar} ige 


of a steel prism. The two components of the divided 
after being colored respectively red and green, are ri 
bined, and a visual method is employed to observe the re- 
sulting color. The relative position of the prism edge 
image determines the proportion of red and green ar 
very sharply defined by the position of best resultant 
low. The settings have average errors of 0.2 second 
are less fatiguing than cross-wire settings 7.1) 
New Optimeter with Increased Sensitivity. yo per en Opti- 
meter mit erhéhter Empfindlichkeit.) F. Lorwin. Mecha j 
Prazision, Vol. 39, April 1, 1931, pages 14-16 
The usual optimeter of Zeiss, which in fact is an 
lever for measuring differences in distances, thickns 
ete., has a ratio of 1:1000; that is 0.001 mm. appears 
field of vision as 1 mm. The new instrument uses a | 
mirrors with double-refiection, one following the 1 e- 
ments of a little point and movable against the othe 
tionary mirror. In this way a ratio of 1:4700 could 
tained, which means that about 0.0002 mm. appear as 
in the field of vision. The instrument is described in 
and its application for measuring and verifying of 
illustrated. H 
4 Plane-Parallel Plate Refractometer. A. H. Prun! 
Optical Society of America, Vol. 21, March 1931, pages 18 
A simple arrangement for demonstrating critical 
total internal reflections, etc., consists essentially of 
parallel glass plate of about 10 cm. x 10 cm. x 0 
lower surface is coated with white paint. From 
brilliant “point-image” of an automobile head-light 
jected on the glass-paint interface; this image acts as 
source of light, sending out rays in all directions 
angles of emergence equal to or greater than the 
angle all rays are returned to the lower white surf 
producing an illuminated area with a black circular d 
the center. From the plate and disc diameters the refr 
indices can be calculated from the formula which is § 
A few photographs illustrate the method. Ha 
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The Design of Temperature Control 
Apparatus for Piezo Oscillators. 


e 
A Machine for the Graphical Study 
of the Composition of Simple Har- 
monic Motions. 
+ 
Reciprocal Lattice Projecting Ruler 
and Chart. 
® 


A Vibrating Reed Oscillograph. 
¢ 
A New Method of Measuring Con- 
tact Potential Differences in Metals. 
* 
Determination of Quality as a Basis 
for Commodity Standards. 
& 


A Method of Frequency Measure- 
ment with the Cathode Ray Os 
cillograph. 

An X-Ray Reflection Spectrograph. 

+ 


A New Mercury Vapor Lamp for 
Laboratory Use. 





S 


Send Subscriptions to 


F. K. RICHTMYER, Managing Editor 
Cornell University, Ithaca, N. Y. 
Annual subscription Four Dollars per year, post paid; 


combined Subscription with the Journal of the Optical 
Society of America, Five Dollars per year. 


for 
the precise 
determination of e.m.f. 


An Improved Feussner Type 
POTENTIOMETER 





and 
An 
EPPLEY STANDARD CELL 


Phe low temperature coefhcient form 
ot the International Standard of 
Klectromotive Force. 





[EPPLEY | 
THE EPPLEY LABORATORY, INC 


NEWPORT, R.I 























New- 


THIS POWER-MEASURING METER 





QQ 


POWER OUTPUT METER 
vee 585-4 


OE MERA, RADIO OU 
mee ee 














A radically new instrument, the power output meter indicates the 
amount of power a source (generator, amplifier, etc.) will deliver 
to a load of specified resistance. It is ideal for use wherever the 
power output of vacuum-tube equipment must be determined. 


RANGE: Power—5 to 5000 milliwatts, full scale 
Impedance—2.5 to 20,000 ohms. 
Frequency—20 to 10,000 cycles 
PRICE: $95.00 


GENERAL RADIO COMPANY 


CAMBRIDGE A, MASSACHUSETTS 
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Properties of Glass in Dependance on Pre-Heat Treatment. Measurement of Double-Refraction. (Messung dey F 
(Leber die Abhingigkeit der Glaseigenschaften von der reper yt \ f j ; 
Virmevorgeschichte.) | Bes } d hrift fur J ruy N- n V44-1, pages T2 24 
kus Vi March 19 pages 127-136 The nature f double-ref tior ! t 

f f ti nfluer of cooling spe i uf the prop- 1 the ] fu ess f } phenomer 
‘ Pape present ] pertic f transy ent bod poir i 1 
t (y techr he Gesellschaft, Londor L9su EF (7.1) pt Kerr effect, magnet ( tton-M 
i f 7 ’ y 

Ferminology in Optics. (Zur Bezeichnungsfrage in der f 7 ' “om alin - . put * Sew Oh $ : 
Optik.) H kK M. | ir Instru MMe pin medley a gags, ge Soteser ee 

, t of desic: | aig plore BN m Hi “0 a —7 lof interference of Light as Basis of Interferometric i 

‘ , a — ae oe +1 Ge ‘ ws “fii ment. (Interferenz des Lichtes als Grundlage fiir in . 
' , ndte Ontik Oct O91 EF ( ) metrische Messung.) N t i 

} Se n V4i I e J 

Measureme nt of Fiber Diameters by the Diffraction sed on the elect £ 
method. McN & | . * 5 f ntif l f nterference phe 
‘ M 931, 1 ( 2RE i } len The j 

Phe f tion fibe nt tand ig ‘ 7 ¢ te ibed briefly 
b sed nt el ! tu ive ed arn ter of the fibers The On Reflecting and Transmitting Media, Their Inves lon 
j ! ! I i bundl pat ¢ nber Va en and a New Measuring Instrument for this Purpose er 
| I ! Your ! Is42 in mpie ngenious reflektierende und transmittierende Stoffe und deren er 
the rapid diz t m eure ent of rage suchung, sowie ein neues Messgeraet hierfuer.) 

| | bilities of tl method in the routine amet 1, ; ea 81.77 : 
I In the present pape new const tion of The rang “es “ay — 
) I rr nt (tl é on te ) aescripes na t : ’ } ieee } G ‘ 
1é ! il nd adaptat t [ ‘ | 
ent ‘ ! f je range of d fgets é : 
j ‘ } 1 ’ iJ fiher Source of nd , ‘ : ‘ p 
! th method e discussed. It is found that tl ‘ ‘ ' ttir , 
‘ t ‘ ‘ I ‘ ent i reement vit} mmpa P g , = H 
t i I ned th tl micr pe. TI method af is ment . : . : 
. ! idit ! fe ire as } ir he > ae 
‘ ot} ‘ A fiher (7.1) = it hte vo : 

Calibration of Abbe Refractometer with Compensating rrit irements gained with the ne equipment, 7 
Prisms, to Measure Refractive Index for Any Wave Length. 3 tion 1 fitted | £ it ef 
he ) f , Lu ) pare SOT] ! easurements o1 i 

" ] is, ap] é , f 

, t} 1 of } stir } ef , t« ] ng ! i esting 
length and f ttis thi liffus ght. 7 neg e1 
per ; ' : , aan w od [ de bien f b ‘ he ee! rpeé ' 
t! ne ry equatior nd tl pi edure ! n in this Tr} ! ! ‘ ¢ 

(7.1 5 : i mined +} } 

Optics in Metal Working. Kk G. N I vnicn n AiSO Separate the 1 
\ Lug. 6, 19 225-228; Aug 131, pages 272- flection and transmission res 

Lu 0, 19 17-309; Aug. 27, 19 | 1 f the 8] rs ( é I t ler 
17 131, ] 82; Dec. 24, 1931, pages 962-9¢ oh le r tne ¢ 

r fia ! he fundamenta f opt 2 nu f« , 

ter ! ! t lection refractior ind des bes 
F let the instr el fo testing mate s and pr 

‘ ich as micrometer microscope pectroscopes, Col Color Analysis and Matching (7.2) 

, rr ’ ryt ] | ] ‘ a ‘ mt i i | i i 
tour projecto optical Grill Bae ne OF er H Photo-E pp ol Cell Has Definite Place in Color Measure 

The Interferometric Determination of Refraction Indices ment W Se World rol. 79. Fel 
of (Die interferometrische Bestimmung 9 ~ 
der Brechungsindices verdecamter Loesungen.) A. | }RODSKY The article describ: the 186 the p 
x*j.M.S 1 A / ’ and the future possibilit of the photo-« 

Ve | Ne { hus 1931 pages 417-430 textile industr GN (7.2) 

A new interferometric method has been developed for the The Unit of P hotographic Intensity, the Present Status of 
- termination of U - re +" ict “= oe ce ; : a a “ BOLUtIONS its International Standardization. | A: J 
} i f the new methe é eeds } ‘ ‘ a ro} 1. 19 : 

th efi t eter generally em] ved, which particu 4 peter Seen e - St prec gige SS ie a 
} i t) ’ he ise of great d itior Kerrors due to tl photograp!} ntensity “s mendat ns 
mit of accuracy are theoretically treated and exper sion va re of wave lengths and a ; ¢ 

mentally confirmed. The diffraction indices of 0.1 and 0.004 aoris ne filters ’ Pare [ae Ris hast teal 

N s itions of KCl and KNO were determined with three n which the intensities of g ee 

different wave lengths and at two different temperatures ind the quality of light to } i must 
EF (7.1) ternational ement 

A Spectro-Helioscope. (G. E. Spektrohelioskop.) Dictionary of Color. M. R P 
W. Grorrian. Zeitschrift fiir Instrument Vol. 51, May 1931 Ameri Vol. 21, June 1931, pages 358-360 
pages 438-439 The National Lead Company Research Lal 
Reviews instrument adapted for the measurement of mo- published a dictionary of some 7000 lor sample 

tion effects on the sun or in the surrounding atmosphere intended as a reference for those who seek to re 
which happen in short intervals and at a with names by which the are ommoanly ie? 
speed are divided into nine grows. n which all the 
Interferometer According to Zehnder-Mach,. (Ueber ein In- vening “between the terminal cotors sacha resp 
terferometer nach Zehnder-Mach.) G. Hansen. Zeitschrift fiir are found on single’ color “= lates I 
technische Physik, Vol. 12, Aug. 1931, pages 436-440 + Color-Specification in he P ‘ulp ae Patper Industr) 
\ four-plate interferometer 20 cm. diameter and a maxi- Van Arspvev. Journal ptical 1 f "a,.Vol. 2 
mum mirror distance of 100 cm. is described. The meg r nt pages 347-357 
s brought on the market by the C. Zeiss Co., Jena. EF 1) Discussion and description of some methods 
Measurement of Smoke Density on Optical ahete, diate papi industry cor — determination ¢ 
dichte-Messung auf optischer Grundlage.) Jos. { Krornert ness of papers and pulps : 
Archiv fir Technisches Messen, 1931, section V1286-2, page T5 Spectrophotometric Measurements in the myostats industry 
Beside direct observation and photographing the smoke C.Z —. Journal O ptr 5 0c imerica : J 
emitted from a chimney, an actual qualitative measurement pages 336-346 
can be made by a light-sensitive arrangement, as a photo- The usefulness of spectro-pt otome 
cell, bolometer or vacuum thermo-couple. The degree of the manufacture standardization, sale, i 
density is measured arbitrarily by the Ringelmann scale is discussed. For chemically pure dy 
which consists simply of six differently shaded standards diluted with. other -golorless substance 
from transparency to absolute blackness; these degrees are metric method Is enti! sufficient 
ecorded on the chart. The instruments are calibrated in Strength. This condition is, however, } ; 
grams of particles in one cubic meter. The theory of the met with spect il absorption measurements >t 
optical measurement of smoke-density is explained, ane a ployed in addition when measuring strength of dy¢ 
list of literature references added Ha 1) ferent ision. The spectral absorptior be 1 
. the m< l1ickly by reading each dye sol I I 
A New Na-Source of High Light-Density. (Eine neue ave maximum of absorption instead of thé j } 
triumlichtquetie mit hoher Leuchtdichte.) M my } —“ren: TE tn farther notnks 4 out that for mans 
te “v tenkunde, Vol. 51, Sept. 1931, pages direct visual examination can be made just as satis 
The necessity developing a useful source I und cheaply as with an optical instrument } 
chromat light for optical instruments is stressed. The Reflectance Measurements in the Paint Industry. 
Na-vapor discharge lamp introduced by Prof. Pirani at the ane | Opts Societ f America. Vol 1 
Meeting of, the Deutsche Gesellschaft fiir technische Physik #5 F i ae 
1931 described at length EF (7.1) ‘metry story f. paints 
Optical Testing of Glass fer er Stresses by Polarization. ndardization met} 
(Optische G eam tipi durch Polarisation aut innere Span- n which the ppe j 
nungen.) | ’ fiir Technisches r 1931, sec- amount and spect : 
tion V931-3 OR licht the amoul 
The o iature of faults in glasses are discussed (the gloss) ind 
und ex inner stresses given. The connection of resent, no absolutel 
double-r ind tension is explained and the detection permits to measure t 
by the uuble rings and other methods described tors quickly ind econon lly although photor 
Ha (7.1) spectrophotomet can be used reasonably well 
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clusively to scientific instruments, their 
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to all up-to-date designers, makers and 
users of instruments. 
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A SURVEY OF PROGRESS IN 
INSULATING MATERIALS— 


By A. R. DUNTON, A.M.1.E.E. 
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Temperature Regulator for Electrical Resistance 
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New Instruments: 
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Brown. 


Laboratory and Workshop Notes: 
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Projection of the Ultra-Violet Spark Spectrum 
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The New Pocket Pyrometer 





Model P-2 with range from 1600 to 3500° F. 
Price $30.00 
Model Pyroversum with range from 1000 to 22000F. 
Price $25.00 


These new Pyrometers are always ready for use and 
are extremely simple and easy to operate. 

Accurate readings giving actual temperature without 
correction can quickly be obtained. Smoke and other 
light interfering matters do not influence the accuracy. 

Every Pyrometer is tested and approved by the 
Kaiser-Wilhelm Institut for Iron Research, Duessel- 
dorf, Germany. 


SPINDLER & SAUPPE, INC. 


SAN FRANCISCO LOS ANGELES 
86 Third St. 811 West 7th St 
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FULLY ENCLOSED 
MICROMETER SLIDE 





M-340 


This new instrument is a remarkable improvement 
over the usual types of slides and is made in four 
ranges: 50, 100mm, and 2, 4 inch, covering prac 
tically all requirements. 

Accurate performance is virtually assured at all 
times due to the dust-proof housing and elimination 
of errors caused by temperature changes. 


Details and prices sent on request. 
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Color Measurement in Psychological Terms. Dorotuy Nicx- 


ERSON. Journal Optical Society of America, Vol. 21, Oct. 1931, pages 
643-650 

The author explains the principles of color measurement 
of agricultural products used in the Bureau of Agricultural 
Economics. The three color attributes, hue, brilliance and 
saturation (or chroma) are represented by a color solid in 
which brilliance is the vertical dimension chroma or satura- 
tion the horizontal dimension, and hue is shown in an angu- 
lar direction Examples and curves taken illustrate the 
method Ha (7.2) 

A Colorimeter for Use with Dise Mixture. Dorotuy Nick 
ERSON. Journal Optical Society of America, Vol. 21, Oct. 1931, pages 
640-642 

The instrument was developed by Keuffel & Esser to 
measure the color of agricultural products—hay, cotton, 
fruits, grains, etc. It expresses the result in terms of hue, 
brilliance, and chroma; it can be adjusted to measure a 


small or large area, and it measures the average color of 
a highly variegated surface. The color is determined by the 
use of disc mixtures of Munsell papers Ha (7.2) 


Principal Remarks on the Principles Involved in the Meth- 
od of L. Bloch for Color-Measurement. (Grundsaetzliches 
ueber das Farbenmessverfahren von L. Bloch.) H. Perse. Zeit 
schrift fir technische Physik, Vol. 12, Aug. 1931, pages 418-421, 

After considering the Bloch and Oswald method of color 
measurement the sources of errors of any measuring method 
employing filters are critically discussed, and in particular 
the sources of error associated with the Bloch method are 
considered. The author proves that data from experiments 
according to Bloch cannot be transferred into Oswald's 
data. Due to its valuable fundamental principle, Pese urges 
further work on the Bloch method with the goal of render- 
ing this method into a commercially valuable way of color 
measurement EF (7.2) 


Polarimetry (7.4) 


Replacement of the Gas-Sodium Lamp by Filtered Elec- 
trical Light for Polarimeter Illumination. (Ueber einen 
Ersatz der Gas-Natriumlampe fuer Polarimeter-Beleuchtung 
durch gefiltertes Licht.) C. Wituetm. Chemiker Zeitung, Vol. 54, 
March 8, 1930, page 194. 

Author reports on his experiments to replace the gas- 
sodium lamp and gives the various combinations tested, 
mainly referring to electric bulbs and light filters. EF. (7.4) 

Measurement of Polarization. (Polarisations-Messung.) 
Bovo Voict. Archiv fiir Technisches Messen, 1931, section V45-1 
pages T43-44 

The nature of polarization is explained and the methods 
of producing polarized light described. The rotation of the 
plane of polarization and the methods for its measurement 
with monochromatic and white light are explained Ha (7.4) 


Spectrometry (7.5) 


A Synchronous Film Drum for Recording Periodic Spectra. 
Dotanp C. Strocxsarcer & Cart G. Seric. The Review of Scientific In- 
struments, Vol. 2, April 1931, pages 211-216. 

The inadequacy of the shutter method is pointed out. A 
rotating film drum, run at synchronous speed, is declared 
best for the study of extremely intense transient spectra. 
The drum described was designed and constructed to re- 
place the plate holder of a Hilger E2 quartz spectrograph. 
A spectrographic record covering the full 360° phase inter- 
val is obtained in about the time required to make a single 
photograph by the shutter method. Some loss of definition 
results from the fact that the surface of the film cannot 
be curved about a vertical axis as is that of a plate in the 
plate holder, but by bringing the lines into focus at wave 
lengths around 2400 A and 4000 A the entire spectrum is 
made sufficiently sharp. Time marks at 90° intervals are 
printed on the film when required by means of an iron or 
copper spark gap placed in front of the spectrograph slit. 
Many uses for the apparatus have already been found, some 
of which are illustrated in several figures accompanying 
the article MF'B (7.5) 

A Self-Recording Spectrometer. H. M. Ranpatt & Jonn Srronc. 
Review of Scientific Instruments, Vol. 2, Oct. 1931, pages 585-599 

This is a detailed description of an instrument which 
can record lines of band spectra as far out as 26 A. It is 
fitted with a prism train containing both a 60° and a 30° 
prism, and, as it is to be used in the infra red range, prisms 
of KCl, KBr and KI made of large single crystals. For the 
recording a thermopile receiver is employed, similar to that 
used in the recording microphotometer. To exclude disturb- 
ances as much as possible the whole instrument is enclosed 
in an evacuated chamber, so that the entire optical path 
from the emitting source to the receiving thermopile is in a 
high vacuum Ha (7.5) 


A Twenty-One Foot Vacuum amp Bebe ty for the Extreme 
Ultraviolet. Gro. R. Harrison. Review of Scientific Instruments, Vol. 
Oct. 1931, pages 600-610 
The construction of a vacuum spectrograph containing a 
six-inch concave speculum grating of 21 ft. radius of curva- 
ture is described. Exposures of one hour suffice to give sat- 
isfactory spectrograms having a dispersion of 2.7 A per mm. 
in the first order, the entire range 2000-1000 A being recorded 
at one setting on a 16-inch plate. By means of a vacuum- 
tight screw up to 30 exposures can be taken on a single 
plate, and introduction of a stop-cock in the slit-tube per- 
mits source and slit to be changed at will. A gate is pro- 
vided to admit air to the 40-liter camera box without de- 
stroying fhe vacuum in the 830-liter body of the spectro- 
graph, for the change of plates. Arrangements with three 
4-stage Gaede diffusion pumps evacuate the instrument in 
an hour from atmospheric pressure to below 10-4 mm. The 
instrument possesses a high resolving power in hot spark 
spectra; its main purpose is to enable intensity measure- 
ments to be made satisfactorily in the Schumann region. 
Ha (7.5) 
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A Spectrograph- Plate Shield. J. Tracy Lay & I. ¢ 
tev Scientific Instruments, May 1931, pages 293- 
A shield designed for use in a spectrograph t 
pre-exposure and subsequent exposure of the phot 
plate due to scattered light when a number of sp: 
photographed on the same plate or film. The use 
shield eliminates consequent errors in the densiti« 
tral lines as determined by a densitometer. (7.5) 


Measurement of Astigmatism of Skew Pencils. ( ing 
des Astigmatismus schiefer Buendel.) B. E. Movurasu; s 
P. P. ARTAMANOFF, Zeitschrift fuer Instrumentenkund 


March 1931, pages 159-160 

Collimator of spectrometer was replaced by th: 
of a maximum diffraction value meter. E 

Utilizing Systems of Largest Possible Numerical Aperture 
as Objectives for Brightly Illuminated Spectrograph, Zur 
Frage der Verwendung von Systemen moeglichst ¢ SSer 
numerischer Apertur als Objektive fuer lichtstarke Spek iro. 
graphen.) W. KRAEMER, Zeitschrift fuer Instrumentenkund 
April 1931, pages 204-205 

Graphical evaluation. Sensitivity 1%°A.U. Tabl« 
ing some values E 

Photography (7.6) 

The Maximum Convergence of the Axes of the Photo. 
graphic Cameras for Stereo-Photogrammetry. (Ueber die 
maximalen Konvergenzen der Kamera-Achsen in der Stereo- 
photogrammetrie.) E. Wor. Bildmessung und Luftbil 
6, No. 1, March 1931, pages 20-22. 

Theoretical considerations show that the maximu 
vergence depends greatly on the nature of the terr 
its covering (woods, meadows, etc.), but that 
vergence must not be very great, as otherwise the 
scopic evaluation might become impossible. For isolat 
posures a convergence can be used to good advanta;: 
series exposures, however, overlapping of at least 


to be preferred to make orientation from one plate he 
other state easier. H f 
A Falling Plate Flashometer. W. E. Forsytue & M. A 
Review of Scientific Instruments, Vol. 2, Oct. 1931, pages 638-64 
Detailed description of an instrument to determi: } 
characteristics of flash powders and flash lamps. H 


The Fac Simile Automatic System of Siemens & Halske. 
(Der reproduktions automat System Siemens & Halske.) 
KiEssLinG. Allgemeine Vermessungsnachrichten, Vol. 43, Oct. 28. 1923 
pages 673-677. 

This apparatus automatically reproduces maps, harts 
surveying plans, etc. The photographing, cutting, dev: neg 
and drying is all done automatically. Pictures of 148x21 
cm. are made; every 12 seconds an exposure can be made. . 
complete print requires 10 minutes. The price of the tfit 
varies from Mk 1160 to 7500, according to size. H f 

Contribution to the Introduction of Uniform Designations 
in Photogrammetry. (Beitrag zur Einfiihrung von einheit- 
lichen Bezeichnungen in der Photogrammetrie.) P. Werx 
MEISTER. Bildmessung und Luftbildwesen, Vol. 6, No. 1, Marc} ' 
pages 12-15. 

Suggestions for uniform definitions of instruments 
methods used in aerial photography. H 

The Application of Stereo-Photogrammetry in Architect- 
ural Measurements. (Ueber die Anwendung der eeeaenaeate- 
gzrammetrie auf Architekteroermessungen.) K. Scuw 
Bildmessung und Luftbildwesen, Vol. 6, June 1931, pages 69-7 

Gereral discussion of method and principles for 


exposures and evaluating them. H 
A Pantograph for Enlarging X-Ray Photographs. | 
Ksanva. Review of Scientific Instruments, Vol. 2, May 1931 ges 


305-306. 

The device is intended to facilitate the enlargement 
X-ray spectrum photographs and to make the evalu 
more accurate, Ha : 

Inexpensive Diapositives. (Wohlfeile Diapositive.) P. Kas 
PARECK. Elektrotechnische Zeitschrift, Vol. 52, July 9, 1931, page 
908. 

Can be made of cellophane which is placed between glass 
plates. H 

Improvements and Supplements on the Hugershoff-Heyde 
Photogrammeter. (Abiinderungen und Ergaenzungen an 
einem Hugershoff-Heydeschen Photogrammeter.) H. | } 
NER, Zeitschrift fuer Instrumentenkunde, Vol. 50, July, 1930, 1 
416-423. 

Devices embodied in the novel instrument of the Aer 
topograph Co., Dresden, according to the author's sugges 
tions. E.F. (7 

Microscopy (7.7) 

A New Dark Field Microscope Uluminator for Opaque 
Objects Producing Annular, Cross-Fire, and Indirect Illum- 
ination. Joun J. Gertacu, Jr. Review of Scientific Instruments, \ 

2, July 1931, pages 412-415. 

An exact description of the optical arrangement with pho- 
tographs of a few objects. Ha. (7.7) 

Instrument for Measuring Displacements in the Direction 
of Observation. (Ein Apparat zur Messung von Verschiecb- 
ungen in der Sehrichtung.) W. LInnix. Zeitschrift fuer 
mentenkunde, Vol. 50, March 1930, pages 192-194. 

Equipment consists of two microscopes. The point 
tersection of the axes coincides with the axis point 


object. >) 
The Lateral Chromatic ar of Apochromatic Micro- 
scope Systems. I. C. Garpner & F. A. Case. Review of Scient 


struments, July 1931, pages 416- 128 

Methods are described for the measurement of the 
chromatic aberration and distortion of microscope obje 
and eyepieces. Measurements have been made on 20 apt 
matic microscope objectives of 4 different makes, and 
compensating eyepieces of 2 different makes. The r¢ 
show that the compensating eyepieces in general 4d 
entirely compensate the chromatic aberration of the 
tives and that the complete microscope system is us 
undercorrected. The bearing of this on the performal 
the system in photomicrographic work by a three 
process, and in the direct visual observation of obj 
considered in detail. (7.7) 
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4 Vew Metal Microscope. (Das neue Metall-mikroskop 


useibert-Metallus. ) B. BLUMENTHAL. Die Gu rei, Vol. 17, Aug 
pages 826-829 
‘ptical and mechanical requirements of a large mi 
’ for metallurgical examinations are discussed at 
type of instrument embodying these features is de 
detail. It is built by W. & W. Seibert, Wetzlar 
Ha (7.7) 
Phe World's Most Powerful Microscope, F. F. Lucas, Journ 
iety M n Picture Engineers, Vol. 16, April 1931, 
$45-456 


30 years ago Koehle of the Zeiss works, devel 
‘microscope using ultra violet light. It was practically 
on till Bell Telephone Laboratories developed poesne ! 
With this microscope it is possible to obtain br 
nages of metallurgical specimens magnified 5000 te 
imeters The ordinary type microscope is limited t¢ 
1500. Gives a full account of construction — oper 
f the microscope. RHP (7.7) 
Limits of Microscopy. Beginning of the Molec wane Opties. 
(Grenzen der Mikroskopie. Beginn der Molekularoptik.) | 
scu. Zeitschrift fiir Instrumentenkunde, Vol. 51, Aug. i931, 
pages 441-442 
Author aims at the development of an X-ray microscope 
with the object of extending the present measuring range 
(Glycerine immersion and ultra violet Cd line with \ 


0.275 pw, theoretically  - 0.107 uw). The author prefers 
nonochromatic X-rays, namely the Cu-line with  - 1.537 
4 U. or the Cr-line with } = 2.03 A. U. The wave length 


f the X-rays utilized is consequently about one-tenth 
horter than the wave length of the light used hitherto. 
EF (7.7) 
The Distortion Error in Ocular-Microscopical Sinaene- 
ments with the Microscope. (Die Verzeichnungsfehler bei 
okular-mikroskopischen Messungen am Mikroskop.) W. Fri 
;ENTRAEGERs Zeitsc hrift fuer Instrumentenkunde, Vol. 50, March 1930, 
pages 189-1 ; 
The gre ae part of the distortion is ascribed to the con- 
densing lens and the application of a Ramsden ocular is 
recommended. E.F. (7.7) 


Electromagnetic Rays (Except Visible Light) (7.8) 


An X-Ray Powder Diffraction Apparatus of New Design. 
T. M. Haun. Review of Scientific Instruments, Vol. 2, Oct. 1931, 
pages 626-631. 

The instrument described here uses a beam of X-rays de- 
fined by a suitable slit system so that it has the form of a 
right circular cone. The beam of X-rays falls upon the 
powdered sample arranged in the axis of the cone, and the 
diffracted rays spread out and fall on a flat strip of film 
placed along the axis, recording on it clearly the position 
of all points of intersection of the refracted beam. The dif- 
fraction pattern is so clearly defined, as an illustration 
shows, that it can readily be evaluted. Ha (7.8) 


A New X-Ray Spectrograph for Wave-Length Determina- 
tions in Air. S. ZeE1IpENFELD. Review of Scientific Instruments, Vol. 2 
March 1931, pages 153-163 

An instrument is described for X-ray spectrography for 
wave-lengths in the region of 0.5-2.0 A. It is the Bragg-type, 
having a rotating crystal and employing the photographic 
method of registration of the lines. The film holder is con- 
centric to the axis of oscillation of the crystal, the radius 
is 15 em. The arrangements and adjustments are described 
in detail. The width of the slot is about 0.01 em., the ob- 
tainable accuracy 0.00035 cm., so that the greatest possible 
error in measuring separation between two lines is 0.0007 
em. Manipulation and performance are described, and 10 ref- 
erences cited. Ha (7.8) 


Erythema Due to Ultraviolet Radiation. E. Q. Apams, B. T. 
Barnes & W. E. Forsytue. Journal of the Optical Society of America, 
Vol. 21, No. 4, April 1931, pages 207-222 

tecent work on the function of ultraviolet irradiation in 
the formation of the antirachitic vitamin D has awakened 
renewed interest in health-giving properties of radiations 
of shorter wave length than visible spectrum, and in photo- 
erythema, the reddening of the skin produced by exposure 
to such radiations. While intensity of the radiation in this 
region is of first importance, and while no strict propor- 
tionality between erythema and benefit can be claimed, 
there are grounds for interest in the erythemal effect of the 
radiation: (1) no evidence that radiation of such wave 
lengths as do not under any circumstances produce erythema 
have any antirachitic effect; (2) desirable to avoid pro- 
ducing a painful degree of erythema, or sunburn, and (3) to 
avoid undue pigmentation, or tan, which diminishes the 
effectiveness of subsequent irradiation. Erythemal effective- 
ness of sources of mixed radiation are discussed. 9 curves of 
distribution, effectiveness, transmission, etc., and 4 tables 
ire given and discussed. MF'B (7.8) 


Some Precision Measurements in the Soft X- Ray Region. 
M. Soperman. London, Edinburgh, and Dublin Philoso phical Mavazine 
and Journal of Science, Vol. 10, Oct. 1930, pages 600-616. 

Describes a laboratory apparatus used in the experiments. 
RHP (7.8) 


A Precision X-Ray Spectrometer and the Wave Length of 
gy hy ArtHurR H. Compton. Review of Scientific Instruments, Vol. 
July 1931, pages 365-376. 

An X-ray spectrometer was designed with the first crystal 
a0 year on an arm supported by the frame of the spectrom- 
eter, and with the second crystal mounted on the central 
table of the instrument, whose position is read from a pre- 
cision circle. The ionization chamber (of 28 c.c. capacity, 
filled with krypton) is on an arm whose position is read by 
& second precision circle. The — was built by the 
Societe Genevoise de Physique. (7.8 


An Improved Quartz Mercury ae Lamp. Note. Gerorca: 
NNON Forges anp Lawrence JosepH Herpt. Journal American 

hemical Society, Dec. 1931, pages 4349-4350. 

The new model retains the advantages of earlier models 

and it eliminates cemented joints and objectionable capil- 

laries forme rly used to check mercury oscillations. MEH (7.8) 
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A highly convenient instrument for 
measuring alternating currents without 
interrupting service. Described in Bul- 
letin No. 180. Write for your copy. 


RUBICON COMPANY 


Electrical Instrument Makers 
29 N. 6TH STREET PHILADELPHIA, PA. 
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ONE STANDARD OF ACCURACY 


Every measurement made ¢ the same hiak 
prec sion with this machine. It w check any 
dimension up to I6 on : 1 or transparent 


objects. With it you can make regular tests of 


Société Genevoise d'Instruments de Physique 


"Masters of the art of measurement’ 


Ask for Your Copy of Pamphlet No. 548 


THE R. Y. FERNER COMPANY 
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Measurements on an 





\-Ray Apparatus of 400 x, (Mes- Improved Bartell-Osterhof Cell. C. ( DeW 























sungen an einer Roentge n-apparatur fuer 400 KV.) H. Her Engineerw hemist» {nalytical Edition, Oct. 15, 19 
g R | orkw ite fuae hnische Physik, Vol or Nov 1Y < 
0, pa 161-46 \ new type of Bartell-Os f cell is d 
The present scope of X-ray tubes is extended from 200 eliminates to a large extent of the mecha 
KV. to 400 KV. The penetration power of these extremely of the old cell. It offers an inity to stud 
hard X-ra is determined. The half-value layers in Cu and ties of liquid-liquid interfax« mtact wit} 
the eduction of intensities in Pb are investigated and the out the necessity of first pacl 2 wetted n 
ilts ompared with the absorption coefficients of the cell. MEH (8) : 
Pay tr i* " 4 on iy y s " ‘ Cor es ri gs > > 
ate ery inn } = og hel diagram pad taal ls oe the The Measurement of the Conductance of Electro! 
ireu layout of Greinanch-Hull E.F. (7.8) Th ; . Ss. Wl 
e ee of Cells. Gri 8 s & Gites M. B 
Discharge-Tube for Production of a Continuous Spectrum nal Amer Chen ty, Feb. 1931, pages 411 
of High Intensity in the Ultra-Violet Region. (Entladungs- By usi an nnshie lded bridge carefully de ative 
rohr zur Erveugung eines lichtstarken kontinuierlichen inductance and « apacitance, the phase angle y 
Spentrams im Ultraviolett.) EF. Lo reitschrift fuer Instrumenten current and the voltage in conductance cells } 
ol. 50, Oct. 1930, pagwes 581-582 ired and made signific it in the study of erro 
Appar itus manufactured by the Karl Zeiss Co Berlin- tance I santas agg = the ei pi gipber 
Steglitz, embodying the suggestions of Gehrke-Lau cells here described can be used ak Winn quens pa 
Obtaining Debeye-Scherrer Diagrams for Alloys Instable inces so high as to make errors due to polar iz it 
in the Atmosphere. (Leber die Herstellung vo Debeye- ble without introducing errors due to capacitat 
Scherrer Aufnahmen tuftempfindlicher Legierungen.) I that results which seem to be reliable within 0 
\ Harper & S NEUMANN. Zeitschrift fuer pl kalische obtained with them. MEH (8) 
ao Sect. A, Vol. 154, April 1931, pages 92-96 The Theory of the <asat Electrode. Matcotm [D 
rhe authors developed a method for preparing oxidizing Ames | fh emdral Dex 1931, pa 3 4260 ro 
} groscople ind other materials instable at room tempera- The glass electrod “nm directly enenen with 
ture. The pulverizing for X-ray photograms (method Debeye- gen electrode in solutions of lithium, sodium, px 
Scherrer-Hull) in vacuo is outlined, and the eventual an- barium salts at 1 arious concentrations and 
nealing process in order to eliminate the effect of cold- range 6 to 13. ME Hi (8) ne HS 
vorking during the pulverization is described. The further Differe P 5. rae : 
treatment of the powder is fully discussed E.F. (7.8) erential Potentiometric litration. IV. [(a) An Adapta 
A Spinthariscope for Measuring Radioactivity. H. A. Man re of the Method to the Use of Hydrogen Electrodes, (b 
& Haaxan Scucunpr. Preprint 59-30. The Electrochemical 5 , est of Standards for Precise Acidir D 
April 23-25, 1931, pages 3 5-39 rng ges A. Cowprrtuwaite. Journal Amer 
oJ . > aaa - : ‘ : nae “ , ety, Feb 931, pages 555-562 
fhe spinthariscope is serviceable in rapidly establishing The differential electrometric method for tit: 


the fact of radioactivity in living persons; but in its present 


> ee adaptec oO ie us of vdarowe elec odes. Th 
form it is quite inferior to the electroscope for accurate I n adapted t tl ‘ f hyd1 r ! trod I 


ness of the method has been shown by its app 





quan tive es iatio of sms: F ties of radioactivity ~ 
= ome ae ‘ sou ition of small quantiti adioa , precise acidimetry. MEH (8) 
: Method for the Determination of Nitrogen in Stee! and 
CHEMICAL ANALYSIS (8) Iron Alloys. (Verfahren zur Bestimmung des Stickstot Ys in 
A method for Quantitative Analysis of Crystal Grains by Stahl und Eisenlegierungen.) P KI» SER. A? iy 





X-Rays. (Eine Methode zur quantitative Kristallanalyse vu n, Vol. 5, July 1931 pages 





durch Roentgenstrahten.) | Greve, Zeitschrift fuer technische "Re port 82 of the *hemical ommitte e of 

P} Vol 11, Oct. 1930, pages 428-429 deutsche! PR SB Hore Includes discussion. 
\ method is outlined in which conclusions are drawn from critically surveys the methods which have beer 

the intensities of Debeye lines of a crystalline grain mix- the present time for the determination of N in 

ture upon the amounts of the various components present illoys and the causes and reasons that caus¢ 


the common solution method are noted. A new 1 
apparatus which make it possible to determine 
amount of N in steel samples, independent of their 
in acids have been developed and are described 


The method is checked on some ceramic materials E.F. (8) 

On Some Drawbacks of Quartz-Lamps Used for Fluores- 
cence Analysis. (Ueber manche Nachteiie der Anwendung 
der Quarzianmpe fuer Fluerescenzanalyse.) |. PLoTNikow, Chem 





ike eitw Vol. 54, July 26, 1930, page 582 Electrometric Measurement of Hydrogen Ion Concentration 
Technical disadvantages and objections involved in the of Watery Solutions. (La mesure électrométrique de ta con- 
principle of the testing method are discussed BE.F. (8) tration en ions hydrogene des solutions aqueuses.) 
__s alt 


UTARI( Nevue General le i Electricite, ‘Oa, Bey 2 


Potentiometer for Measuring Hydrogen-lIon Concentration. 











(Potentio er zur Messung der Wasserstoffione -honzen- pages y~ abo 

tration.) | Bruum. Elektrotechnische Zeitschrift. Vol. 52, Aug. 6, : The hydrog n ion concentration of a solution 

1931, pawes 1035-1036 by the term pH defines exactly the basic ity o7 
The alkalinity or acidity respectively of a solution is de- concentration can be measured by means of an ¢ 


tive force; the method with the use of potentic 


termined by its pH-value, that is its hydrogen-ion concen- 
a Standard cell is described in detail and the 














tration. In a neutral solution this value is 7; in an alkaline € 
solution 7, in an acidic 7. The concentration can be trodes of hydrogen, calomel and antimony for d 
measured most conveniently by the electrical measurement tions is discussed. 10 references are cited. 
of the voltage between two electrodes placed in the solution The Limits of Determinat 1 of Some Heavy Metals by 
The theoretical basis for the measurement is developed and Drop Reaction with Dithizone. (Die Erfassungsgrenzen fiir 
i potentiometer described which permits reading to 1 milli- den Nachweis einiger cts preetis 87~ durch Tropfenreaktion 
volt. The range of the apparatus is from 0 to 1100 millivolts mit Dithizon.) H. Fiscurr. | 1 he Veréffes 
Novel Electrode Vessels for Rapid pH Measurements. lem Stemens-Konzern, Vol 10, iter 1931, pages 99-107 
(Neue Elektrodengefaesse fuer schnelle pH Messungen.) Dithizone (Diph ienyl-Thiocarbazone) has p 
W Korpatzki, Chemische Fabrik, Vol. 4, Jan. 21, 1930, pages quite remarkably well suited for the qualitativ: 
597 of very small quantities of heavy metals whic] 
The various features involved in this novelty are described purposes of the analytical practice, is entire] 
ind some results of measurements communicated E.F. (8) This is due to vivid coloring and the ready 
Titration of Lead by Means of a Thermionic Titrometer ganic solvents, though insoluble in water 
RW. G " & K. G. Compton. Industrial & Engineering Chemistry sensitivities were found: for Zn, 1 : 2,000,000 \ 
inalytical Edition, Oct. 15, 1930, pages 398-399 AS, 1 : 1,000,000; Pb, 1: 1,250,000; Co, 1 : 1,250,000 ¢ 
Diagrams are given of a three-tube and a two-tube cir- tral solutions); for others, the sensitivity is small 
cuit for determining the equivalence point in the titration very pronounced. The method is especially su 
of lead nitrate by potassium chromate. MEH (8) micro-chemical work, 
Null-Point Method of Potentiometric Titration for De- Automatic Gas Tester. (Selbsttatiger Gaspriifer.) 
termining Acid or Alkali in Paper. Beverty L. Crarke & Lean GEMANN, Elektrotechnische Zeitschrift, Vol. 52, June 4 
A. W TEN Industrial & Engineering Chemistry Analytical Edition, (40; Gluckauf, V ‘ol 66, page 340 
Oct. 15, 1930, pagwes 385-387 The Junkers Thermo-Technik, Berlin, has buil 


matic instrument for the continuous determinat 
amount of oxygen in gases. A definite volume of the 
be tested is passed 250° C. over a contact subst 


A method of electrometric titration is described which in- 
volves the use of inexpensive apparatus and which is nota- 
ble for its simple and rapid manipulation. When applied to 
the determination of paper acidity, this method is inde- the reduction in volume is measured, which is brou 
pendent of the presence of dyes and makes unnecessary the by combustion of the hydrogen in the gas with tl 
application of a correction. The null-point system here de- to water. The apparatus can also be used for the det 

tion of waste gases. The construction is described 














scribed is shown to be useful for the accurate titration of 
certain weak acids and bases. This is effected by varying T = Testing of bs pong 5 Oils. J. Poprpretron. Che 
the concentration of potassium chloride in the calomel half- neering & Mining view, Vol. 23, July 6, 1931, pages 39¢ 
cell. MEH (8) The usual te s are outlined for motor oils. Rer 
A Method for the Determination of Critical Temperatures the tests are given to elucidate the purpose of the 
and the Critical Temperature of Hydrogen Fluoride. P. A A Method for the Determination of Molecular Weights in 
Bonn & Detta A. WILLIAMS. Journa imerican Chemical Society, Jan. Liquid Ammonia. Note. Haro: H. Strain & James H. ( 
1931, pagwes 34-37 Journal American Chemica! S ety, Dec. 1930, pages 52 
A new method for the determination of the critical tem- Apparatus and method are described for det 
perature has been developed. It may be used for substances molecular weights in liquid ammonia. It is thou 
which attack glass, and for those like nitrogen dioxide, method can be adapted also for micro procedure 
where a meniscus cannot be observed. MEH (8) ally, ammonium chloride was found to be dimolé 
Glass Electrode Measurements by Means of a Galwar liquid ammonia M 
meter with Condenser Attachment.—Note. Matcotm Dore. Jou The Electromotive Force of the Cell Zn (s), ZnSO, (m) 
nal American Chemical Society, Feb. 1931, pages 620-622 PbSO, (s), Pbh(s). (An Experimental Determination of the 
Results show that accuracy can be obtained also by the Temperature Coefficient of the [on Size Parameter in the 
use of the condenser attachment. MEH (8) Theory of Debye and Hueckel.) Irving A. Cowpr \ 
The “Star Trail” Method for the Spectrographic Quantita- Victor K. La Mer. Journal American Chemical Societ De 
tive Determination of the Elements, Communication. A. C. pages 4333-4348 
Sueap & G. Frepertck SMITH urnal American Chemical Society, Electromotive force measurements precise to 
Dec. 1930, page 5295 are reported for the above cell for 0.0005, 0.001, 0.0 
Work is in progress at the University of Illinois with spe- and 0.01 molal soiutions and at temperatures 0° 
cial reference to ‘the ipplication of the “Star Trail’’ method 37.5° and 50°C.:; also at 0.02 m. and 0.05 m. at 0 
to the quantitative analysis of the alkali metals MEH (8) 50°C. MEH (8) 
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INSTRUMENTS INDEX 


truments and devices for measurement, inspection 
or control 


are unable to find what you require in this section 


of INSTRUMENTS—write 


mer 


Information Section, Instru 
Publishing Company. Give complete information 


of requirements. 
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ABRASION TESTERS 


acousTIMETERS ae 
Burgess Laboratories, Inc., C. F 
ADJUSTABLE ORIFICE 
Meter Co 
AIR Arete INDICATOR 
Co 
Brown muon Co 
Defender Automatic Regulator Co 
Foxboro Co. 
Hays Corporation 
Morey & Jones, Ltd 
Tagliabue Mfg. Co., C. J 
AIR METERS 
R Meter Co 
Defender Automatic Regulator Co 
Foxboro Company 
Taylor Instrument Companies 
ALTIMETERS 
Tagliabue Mfg. Co., C. J. 
ALTITUDE BAROMETERS 
Taylor Instrument Companies 
AMMETERS—lIndicating 
General Electric Co. 
General Radio Co. 
Rawson Elec. Inst. Co 
Weston Electrical Inst. Corp 
Recording 
Bristol Company 
General Electric Co. 
Tagliabue Mfg. Co., C. J. 
ANEMOMETERS 
Bristol Company 
Taylor Instrument Companies 
ARMATURE TESTING EQUIPMENT 
ASPHALT TESTING APPARATUS 
Tagliabue Mfg. Co., C. J. 
ATTENUATION NETWORKS 
General Radio Company 
Rubicon Company 
Ward Leonard Elec. Co. 
AUDIO-FREQUENCY OSCILLATORS 
General Radio Company 
BALANCES 
Alfred Suter 
BALANCING MACHINE 
Alfred Suter 
Baidwin-Southwark Corp. 
BAROMETERS — Anerold, Mercurial, 
Recording 
Bristol Company 
Defender Automatic Regulator Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 
BATTERY CHARGING RHEOSTATS 
Ward Leonard Elec. Co 
BATTERY TESTERS 
Weston Electrical Inst. Corp 
BEARING TESTERS 
Burgess Laboratories, Inc., C. F. 
— INSTRUMENT 
sailey Meter Co 
Foxboro Co. 
BOILER METER 
Bailey Meter Co 
BRAKE TESTING METER 
Rawson Elec. Inst. Co. 
BRIDGES, ELECTRICAL 
Capacity, Inductance, Kelvin, 
Resistance, Temperature, Wheatstone, 
Percent 
Eppley Laboratory, Inc. 
(General Radio Co. 
Rubicon Company 
CABLE TESTERS 
Rawson Elec. Inst. Co. 
Rubicon Company 
CALORIMETERS 
Peroxide, Oxygen Bomb 
Burgess-Parr Co. 
Gaertner Scientific Co. 
Steam 
Ellison Draft Gage Co. 
CAPACITANCE METERS 
General Electric Co. 
General Radio Co. 
Rubicon Company 
Weston Elec. Inst. Corp. 
CARBON DIOXIDE METERS 
Brown Instrument Co. 
Defender Automatic Regulator Co 
Foxboro Co. 
Hays an gage 
Tagliabue Mfg. 
CARBON MONOXIDE ‘WeTeRs 
Tagliabue Mfg. Co., C. J. 





CATHETOMETERS 
R. Y. Ferner Co 
Gaertner Scientific Corp 
CEMENT TESTING INSTRUMENTS 
Alfred Suter 
CHRONOGRAPHS 
R. Y. Ferner Co 
Gaertner Scientific Corp 
CHRONOMETERS 
R. Y. Ferner Co 
Tagliabue Mfg. Co., C. J 
CLINOMETER 
Baldwin-Southwark Corp 
CLOCKS—Gage Board 
Brown Instrument Co 
Bristol Company 
Defender Automatic Regulator ( 
Foxboro Co. 
CLOUD & POUR TEST APPARATUS 
Tagliabue Mfg. Co., C. J 
COILS 
Resistance, Inductance, Special. 
General Radio Co. 
Rubicon Company 
Ward Leonard Elec. Co 
COIL TESTING EQUIPMENTS 
Rubicon Company 
COLORIMETERS 
Bausch & Lomb Optical Co 
Tagliabue Mfg. Co., C. J 
COMBUSTION CONTROL EQUIP- 
MENT 


Railey Meter (Ce 
Kristol Company 
Brown Instrument Co 
Defender Automatic Regulator ¢ 
Hays Corporation 
Morey & Jones, Ltd 
COMMUNICATION MEASURING IN- 
STRUMENTS 
General Radio Company 
Rawson Elec. Inst. Co 
COMPARATORS 
Bausch & Lomb Optical Co 
R. Y. Ferner Co 
Gaertner Scientific Corp 
General Electric Co. 
COMPASS 
Taylor Instrument Companies 
CONDENSERS—Electrical 
General Radio Co 
Rubicon Company 
CONDUCTIVITY METERS 
Indicating, Recording, Controlling 
Rawson Elect. Inst. Co 
Rubicon Company 
CONTOUR MEASURING PROJECTOR 
Bausch & Lomb Optical Co 
CONTROLS, AUTOMATIC 
Combustion 
sailey Meter Co 
Defender Automatic Regulator Co 
The Hays Corp 
Morey & Jones, Ltd 
Condensation 
Bristol Company 
Tagliabue Mfg. Co., C. J. 
Damper 
Bristol Company 
Brown Instrument Co 
Defender Automatic Regulator Co 
Foxboro Co. 
Hays Corporation 
Morey & Jones, Ltd 
Tagliabue Mfg. Co., C. J 
Demand Pressure 
Bailey Meter Co 
Foxboro Company 
Feed Water 
Bailey Meter ( 
Bristol Co. 
Brown Instrument Co 
Foxboro Co. 
Fliter Rate 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co. C. J 
Flow 
Bailey Meter Co 
Brown Instrument Co. 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Gravity 
Bailey Meter Co 
Tagliabue Mfg. Co., C. J 





Humidity 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C 
Taylor Instrument Com; 
Humidity & Temperature 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., ( 
Taylor Instrument Co 
Liquid Level 
Ba Meter ¢ 
Bristol Company 
Brown Instrument Co 
Foxboro Co 


Tagliabue Mfg. Co., C. J 


Pressure & Vacuum 
Bailey Meter ¢ 
Bristol Company 
Brown Instrument Co 
Foxboro Co 


Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 


Pyrometer 
tuilev Meter ( 
Bristol Company 
Brown Instrument Co 


Defender Automatic Regulat 


Foxboro Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Rate-Volume 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Refrigeration 
Bristol] Company 
Brown Instrument Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Compan 


Special 
Rubicor Co. 
Tachometer 
Bailey Meter ¢ 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Weston Elec. Inst. Corp 
Temperature-Time 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Thermometer 
Railev Meter ( 
Bristol Company 
Brown Instrument Co 


Defender Automatic Regulat 


Foxboro Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Thermostat 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Time 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Vacuum 
a v Meter Co 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Valve—Motor Operated 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 


Taylor Instrument Companies 


Voltage A.C. 

Ward Leonard Elec. Co 
Water Level 

Bailey Meter Co 

Bristol Co. 

Brown Instrument Co 

Foxboro Co 

Tagliabue Mfg. Co., C. J 


or 


COUNTERS—Ratchet, Magnetic 


Veeder-Root, Inc. 
Revolution 

Baldwin-Southwark Corp 

Bristol Company 

Brown Instrument Co 

Veeder-Root, Inc. 
Stroke 

Baldwin-Southwark Corp 

Bristol Company 


COUPLING TRANSFORMERS 


General Radio Company 
CREEP TESTER 
Baldwin-Southwark Corp 
Alfred Suter 
CURRENT RECORDERS 
Bristol Company 
Tagliabue Mfg. Co., C. J 


CYCLE COUNTERS 

(x nera Ra 1 { 
CYLINDERS-GRADUATED 

lagliabue Mfg. ( ( 
DAMPING TESTER 

Baldwin-Southwark ( 
DEFORMETER (Bees) 

Baldwin-Sout ( 
DEMAND METERS 
Gas 

Foxboro { 
Electric 

General f r ( 
DIMMERS 

Ward Leonard } ( 
DIVIDING HEAD 
Optical 

Bausch & Lomb Optical ( 
DIVIDING MACHINES 

R. Y. Ferner ¢ 

Gaertner Scientif ( 


DRAFT GAGES—see re 


DYNAMIC BALANCING EQUIP, 


Alfred Sute 

EARTH CURRENT METERS 
Rawson FE Ir ( 

EBULLIOMETERS 


Tagliabue Mfg. Co., ( 
ELECTRIC TELEMETER 


Baldwin-Southwark Cort 


0 


ELECTRIC wave FILTER SECTION 


General Radio Com 


ELECTROMETERS 


ELECTRONIC SETERS 
Rawson El Ir ( 
ENGINE INDICATORS 


Baldwin-Southwark Cor 


ENGINE REVOLUTION COUNTERS 
Ve 


ler-Root, Ir 

EXTENSOMETER 
Baldwin-Southwark Corry 
Alfred Suter 

FATIGUE TESTERS 
Baldwin-Southwark Cor 
Alfred Sut 

FAULT FINDERS 
General Radic 
Rubicon ath 
Weston Elec. Inst. Cor 

eo ped 


rd Leonard El ( 


FLASH & BURNING POINT 
ERS 


Tagliabue Mfg. Co., C. J 

Taylor Instrument Cor t 
FLOW METERS 
Indicating 
K \I ( 

Defender Automa R 

Morey & Jones, Ltd 
Indicating & enya 

Brown Instrument ¢ 

Foxboro ¢ 

lagliabue Mfg. Co., (. J 
FLUE GAS ee 

Ilays Corporation 
FLUXMETERS. 

Rawson Electrical Instr. ¢ 
FREQUENCY METERS 
Indicating 

General Electric Co 

Weston Elec. In ‘ 
Controlling 
Recording 

Br stol Comr 
Standards 

General Radio Co 


FUEL ANALYSIS APPARATUS 
I P 


a rr { 
Defender Automatic R 
FUEL FLOW INDICATOR 
Defender Au R 
Mo Jones, Ltd 


FURNACE CONTROLS 
i \ r ( 


FUSES 
Instrument 
Littelfuse Laborator 


GAGE RODS 


lagliabue Mfg. Co., C. J 
GAGES 


Absolute Preseure 





een Instr t 

Foxboro Co 

lagliabue Mfg. Co., C. J 

Taylor Instrument ( A 
Amplifying 

R. Y. Ferner Co 
Comparator 

R. Y. Ferner Co 
Cylinder 

R. Y. Ferner Ce 
Deformation 

saldwin-Southwark Cory 
Depth 
Dial 

R. Y. Ferner Co 
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(,as-Analysis by Means of Catalytic Reaction and Measure- The Cathode Hay Tube in \-Ray Spectroscopy nif 


ment of Heat Content. (Gasanalyse mittels katalytischer titative Analysis. 






























Reakti und Wirmetémungs messung.) pare 
tion V7 2 r2 I 
- J 
ad natituent 
Yr 
D 
i r ‘ ne n the gas t pe dete The Hilger Steeloscope. 
rs ; + @ | j ' . 
Ha (& T nat —— 
On a New Method of Checking the Catalytic Effect of the r 
System Pa-H by Means of Resistance-Measurements,. (lt eber t 
cine neue Methode zur Verfolgung der katalytischen Wir- 
khungen des Systems Palladium-Wasserstoff mit Hilfe von r I 
. : fr 
Viderstandsmessungen.) ( ‘ I ; t t fur . ° 
; F 
ire tior , fy i 2 . 4 Micropenetrometer.—Its Application to the 1 y 
Re-Determinati of Thermal Dissociation Equilibria of Fats of 
Inorganic Compounds I. Determination of the Dissociation Vv «4 
equilibria of Calcium Carbonate by Means of the High Tem- reset! t I 
perature Vacuum Balance. (Neubestimmung thermischer ner 
Dissozintionsgleichgewichte von anorganischen Verbindun- i - t 
zen. I, Bestimmung der Dissoziationsgleichgewichte von I I 
Kalziumkarbonat mittels Hochtemperaturvakuumwage.) > 
| e Sie f eri . £ } e? { ) TH ¢ 
147-467 A New Apparatus for Quick and Accurate Gas 4 ate 
i ture t f (Ueber ein neues Orsatgeraect fuer schnelle und gena: P Le 
termining the hange r ght of analyse.) 
' | ‘ ¢ . 
EF (8 . eee PM sge ¢ ¢ 
. , Pi 
(;.a8 Analysis by Measurement of Heat Conductivity. (Gas- D, 
analyse durch Messung der Wirmeleitfahigkeit.) | Kt An Automatic Zero-point Adjustment in Gas BEuret : 
f ’ ect n V723 page (Eine selbstaendige Nullpunktéinstellung an Gashbuer 
ty I i pie and met! a f Modification of Winterstein’s Micro-Respiration Apparatus 
eferer S ided H s (Fine Abaenderung des Winterstein’sschen Mikrorespir 
\ New Simple Equipment for the Exact Analysis of Gas tlonsapparates.) , P 
Mixtures down to Quantities of 5 ce. (Eine neue, einfache , M 22 
Vorrichtung fiir die exakte Analyse von Gasgemischen in CO nd ¢ tal 
Mengen bis zu 5 c.cm. herab.) FE. Orr & A. S 
; i VON 8, 19 page 1107-1109 A New Gas Analyser. (Ein never Gasanalysenapparat 
, } ¢ CY 1 +} ’ me } ¢ 
G & W f } \ 7 N 48, N ) P 
7 14) | t set fair } 1 
be TI ‘ f I ? ! 
The Quinhydrone Electrode. I. J. | R. Mor A Novel Apparatus for Electrometric-potentiometr 
‘ | owene g ‘f an oes y 4 s " : -— 
‘ A A & \ i A ‘ Analysis by Means of Electron Tubes. (Fine neue Apparatur 
Feb y pages 454-4f J zur elektrometrischen Massanalyse mittels Elektronenroet 
A study | been made of the reprod y t I the I ren.) | I H f 
j y ‘ ’ N Hi ndé \ ng cond ne ’ \ 
‘ roe number of t ‘ f different s es res - 
nd comr ; ? and e very isefu ’ is cs } ‘ ‘ << deal 4 . . . 
been dr n. MEH (8) ges a iso ie Pe peat “eee ee f 
Quantitative Analysis by Menochromatic Transmission. I simy ! nd ne t ! 
| g ATM 9 
a) eal) pages f f 
\ efu ley tion f Lambert's law has been deve 
| I enables one t ilate the decimal proportior Astronomy, Navigation, Aviation (9) 
rite yoga are MEH - Maneuverability Investigation of the F6C-3 Airplane W 
ht-t amission factors (x = - : 
* ; 3 ‘ : Special Flight Instruments. ( 
A Magneto-Optic Method of Chemical Analysis. } \ a“ : : ; 
. | r | M y “7 | t ‘ hort RT 
: ; f , +} 7 } } : . ~ 
} rey me resu <] I ; . +} y f 
t } f S vn ns f f I sis t +} . y ns 
¢ +) hls ’ + y , 7 TI +} 7 Sse. * 
nt f , ' ‘ g a ribed |} A enr n the i a : : . =i} . = | 
‘ ‘ a of } . aif . 2 +} | ; ffact ¢ q The an a en 
Rind ¢ y genet ‘ la ) rt , } ' is asa f y ; , f | neg +} . rs 7 f } , 
ew enet} the ht sed. See Phys il Re ‘ a ue + ¢ tteng nad maxir : aa y tal 
rT 27) 1, 31 (1928) 24(1930). MEH (8) A Method of Flight Measurement of Spins. 
Chemical Micrurgy. A Method for Studying the Character- < & N | S : - , 
istics of Microscopic Quantities of Material. Rorert N. Tm f ; ; 18 pages 
Hart R (Ss \ ; } , ’ ’ t A? ; A metl i S 7 } i = ne the ise f 
Oct ) pag s ER 7 tere na erome S gens 
( Ps uv) } e cher , . n part a t ns f x. } ¢ < tit = 
, f , rT y f +) t< hy y ay it +il ‘ hé ’ + rs ' tio? +} ‘ >} + 
, , nves v} ¢ Or ‘ y 1 wit} e , a f ; ‘ ‘ na ¢ é 
t , , ? f ’ of i erpe I rY ’ ht = 
. t , £ 
iy ra , y ne l¢ rat ¥ of met hs ds aT dad r ; Y t< ; > ne + re 1 nec + ’ 
lis 2a j MEH «&) ? +} € results bhy\+ , j +?) +) " +) | “ S 
Automatic Gas Tester. (Selbsttaectiger Gaspruefer). K Investigation of Damping Liquids for Aircraft Instruments 
ena oo ae Wel St fame & 1631 ax. J ‘ mage epg 
uge 74 Glueckauf, Vo Gf page 340 1931. page ) 
1 } nk Ss rr = I hy Re , } e huilt r t vat ure I sent 7 ‘ the Y ? g 
mat nst ment for the natior fr the temperatul rang t ( f pur 
nt of oxygen in xe in of the gas solutions of ani! : ble g ne 
¢ be tested is passed at t substar nd ne. and ethy ne eg var is fre ne 
hat 7 tior in we n } is ght vents. It @ } , } jhe t} r f Y 
} + hy om bist , of gas » the viscosity S a fur ’ t cir , t g ~ 
xver t ¢ ? vat Tr s b sed f< a itis < elvece ? na t} r 2 
t} determinatior f was nstructior s ds practica ndependent of tl tem] tu nd tl 
ribed r detail Ha (Rk) ymposit n of the ndividu ] is TI q @ sir 
The Vapor Pressure of Antimony Trioxide. W. B. Hincx for the minera l grout nd f m ted ter 
wr? loner hes 1 Ss t Oct 1930, pages 3869-3877 interval, for the pure anir ind vegetal 5 
A new type of static balanced tensimeter was used to de iency of 8 phthol, |} i? none nd dipher 
termine the vapor pressure of liquid antimony trioxide be nhibit the « scosit f pop] seed 
yeen the temperatures 656°C. and 800°C. MEH (8) Is was s 1. (9) 
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poration 
ynes, Ltd 
g Mfg. Co., C. J 
Draft 
{ 
E Dre 
f Cc 
rporation 
¢ . Mfg Co., C. J 
" istrument Companies 
rill : 
. pavech & Lomb Optical Co 
Flow 


Morey & Jones, Ltd 


Grinding 
Liquid Level 
ee 
Bristol Company — 
Brown Instrument Co 
E ison _—— Gage Co 


ul rey & om, Ltd 
gliabue Mfg. Co., C. J 
ravior Instrument Companies 
Loss of Head 
R Meter ( 
Bristol Company 
srown Instrument Co 
Foxboro Co 
Morey & Jones, Ltd 
Pitch Diameter 
Rg. Y. Ferner Co 
Pocket 
Pressure 
, e ( 
Bristo] Company 
Brown Instrument Co 
Foxboro Co 
Alfred Suter 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Pressure- Temperature 
Bailey Meter Co 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Pressure & Vacuum 
B y Meter Ce 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Profile 
Bausch & Lomb Optica! Co 
Rain 
Taylor Instrument Companies 
Recontinp— Distance 
ey Meter Ct 
Bristol Company 





ay) lor Instrument Companies 
Strain 
Baldwin-Southwark Corp 
Alfred Suter 


Tester 
Baldwin-Southwark Corp 
Thickness 
R. Y. Ferner Co 
Vacuum 
General Electric Co. 
Volume 
Brown Instrument Co 
Foxboro Co 
Water Level for Boilers 


R Meter (« 

sristol Company 

Brown Instrument Co 

Foxboro Co. 
Wind 

Bristol Company 

Brown Instrument Co. 

Taylor Instrument Companies 
GALVANOMETERS 

Brown Instrument Co. 

General Radio Co. 

Rawson Elec. Inst. Co. 

Rubicon Company 

Weston Elec. Inst. Corp. 
GAS ANALYTICAL METERS 
hemical 


Hays Corporation 
Tagliabue Mfg. Co., C. J 
Electrical 
Brown Instrument Co. 
GAS LEAK INDICATORS 
Taylor Instrument Companies 
GAS. METERS 
y Meter Co 
Brown Instrument Co 
Foxt ore Co. 
Tagliabue Mfg. Co., C. J 


GOVERNORS 
Pressure 
4 \l r ( 
Bristol Company 
Brown Instrument ( 
Tagliabue Mfg. Cx ( 
oe 
vM 
Tad! iabue Mfg. eo. ¢ J 
GLASS BLOWERS’ GOGGLES 
Burgess-Parr Co 
GREASE TESTING AEPRRATUS 
Tagliabue Mfg. Co., C 
GROUND DETECTORS 
Rubicon Company 
Westen Elec. Inst. Cory 
GYPSUM TESTING INSTRUMENTS 
Alfred Suter 
HAND TALLEYS 
Veeder-Root, In 
HARDNESS TESTERS 
Baldwin-Southwark Cor 
Alfred Suter 
HELIOSTATS 
Gaertner Scientific Cor 
HIGH FREQUENCY APPARATUS 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Cory 
HIGH VOLTAGE 
Fuses 
Littelfuse Laboratories 
Indicators 
Weston Elec. Inst. Cory 
Measuring Devices 
General Electric Co 
Weston Elec Inst Cor 
Testing Devices 
General Electric C 
HUB oe 
Veeder-Root, Inc 
HUMIDITY CONTROLLERS 
Bristol Company 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 
Bristo] Company 
Brown Instrument Cc 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYDROGEN ION METERS 
Indicating 
Rubicon Company 
HYDROMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
HYGROMETERS 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
ILLUMINOMETERS 
Weston Elec. Inst. Cory 
IMPACT — TESTER 
Alfred Sute 
IMPACT TESTING MACHINES 
Alfred Suter 
INDICATORS—See Gages 
INDUCTANCES 
General Radio Co 
Rubicon Company 
INSTRUMENT CALIBRATION AND 
REPAIRS 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Cort 
INSTRUMENT FUSES 
Littelfuse Laboratories 
INSTRUMENT TRANSFORMERS 
General Electric Co 
Weston Elec. Inst. Cor 
INSULATION TESTING *EQUIPMENT 
General Electric Co 
tubicon Company 
INTERFEROMETERS 
Gaertner Scientific Cory 
KEYS AND SWITCHES 
General Radio Co 
Rubicon Company 
KEYSTROKE COUNTERS (for Type- 
writers, etc.) 
Veeder-Root, Inc 
KILNBOY 
Foxboro Co 
LABORATORY RHEOSTATS 
Ward Leonard Elec. C 
LACTOMETERS 
Tagliabue Mfg. Co., C. J 
Taylor Instrument bos 
LENGTH MEASURING MACHINES 
R. Y. Ferner Co. 
Gaertner Scientific Cory 
LEVELS 
Centering 
Bausch & Lomb Optical Cc 
R. Y. Ferner Co 
Engineer's, Wye, Precision, Prism 
R. Y. Ferner Co. 
Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 
Baldwin-Southwark Corp 


MAGNETIC RELAYS 
Ward Le iE { 
MAGNETOMETERS 
Rubicon Company 
MANOMETERS 
Brown Instrument ( 
Defender Aut 4 R 
Foxboro Co 
Hays Corporation 
Morey & Jones, | 
Al fre 1 Suter 
MASTER CLOCKS: 
Gaertner Scien ic ¢ 
MEGOHMMETERS 
Rubicon Company 
MEGOHM VOLTMETERS 
Weston Elec. Inst. Cor 
MELTING POINT APPARATUS 
Bi — Parr Cc 
iabue Mfg. Co., C 
MICROAMMETERS 
General Electric Cc 
Rawson Elec 
Weston Elec ¢ 
MICROFARADMETERS 
General Radio Co 
Rubicon Company 
Weston Elec. Inst. Cor; 
MICROMETERS 
R. Y. Ferner Co 
Gaertner Scientific Cory 
MICROSCOPES 
Brinell 
Bausch & Lomb Optical C« 
Gaertner Scientific Cory 
Alfred Suter 











Measuring 

R. Y. Ferner Co 
Metallographic 

Bausch & Lomb Optical Co 
Petrographical 


Bausch & Lomb Optical Co 
Toolmakers’ 
Bausch & Lomb Optical Co 
Gaertner Scientific Corp 
MICROTOMES 
Bausch & Lomb Optica! Co 
MILLIAMMETERS 
Bristo] Company 
General Electric Co 
General Radio Co 
Rawson Elec. Inst. Co 
Weston Elec. Inst. Corn 
MILLIVOLTMETERS 
Bristol Company 
Brown Inst rum ent Co 
General Electric Co 
Rawson Elect rical Inst. ¢ 
Taylor Inst. Companies 
Weston Elec. Inst. Cor; 
MOISTURE METERS 
Tagliabue Mfg. Co., C. J 
MOTION RECORDERS 
Mechanical 
Baldwin-Southwark Cory 
sristol Company 
Foxboro Co 
MOTOR STARTERS 
Ward Leonard Eiec. ( 
MULTIMETERS 
Rawson Elec. Inst. Co 
MULTIPLE PEN RECORDER 
Baldwin-Southwark Cor; 
Foxboro ( 
MULTIPLIERS 
Weston Elec. Inst. Cor; 
OHM METERS 
General Radio Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 
OIL TESTING APPARATUS 
General Electric Cc 
rag! abue Mfg. Co., C 
Taylor Inst. Companies 


OPERATION RECORDERS 





Electrical 
sristol Cx y 
Fort ro C 
Tagliabue Mfg. ( 
ORIFICE METERS 
Indicating 
Def r A 
Morey & J 


Indicating & Recording 


Brown Instrument Co 

Foxboro Co 

agliabue Mfg. ( 
ORSAT APPARATUS 


OSCILLATORS 
Weston I 

OSCILLOGRAPHS 
Baldw wark ( 
General F ric ( 
General Radio ( 


OXYGEN RECORDERS 
PANTOGRAPHS 

G 
PERISCOPES 

I 1&! b Of al ( 


ne f c ( 
PERMEAMETERS. 


R 


PROTO. ELECTRIC CELLS 


Gene 
We r € 
PHOTO ELECTRIC. COLOR 
me 9 none 
r } c 
PHOTO ELECTRIC COLOR 
ae te 
General Electric Co 
PMOTOMETERS 
Scientific Cor 
Bi: & Lomb Optical ( 


PHOTO MICROGRAPHIC | nated 
BK i t i 
PHYSICAL TESTING MACHINES 
iw n-s Liiwark ¢ 
r fr 1 Suter 
eve TUBE rine 
wn in 
D 
Foxboro Cr 
PLANIMETERS 
Automatic Flow Record 
srown Instr nt ¢ 
Foxboro ( pany 


Linear 
Radial 
Bristol Co 


t yporo t 
Square Root 


Foxboro ( pany 
POLARISCOPES 

Bausch & | 0 al ( 

Gaertner Scient ( 


nny RECORDERS 
B 


Fe xboro C¢ 
Tagliabue Mfg. ¢ Cc 
POTENTIOMETERS—Indicating 
Brown Instr ent Co 
General Electric ¢ 
Rubicon Cc Ah 
Recording & Contrtling 
Brown Instr ( 
Standard Cell Somnion 
Eppley Laboratory, Ir 


Feussner Type 


Eppley Laboratory, Inc 








Combustion Efficiency 


4 small Portable Instrument 
record on 10” chart percent CO 
Flue Gas Temperature and the Fur 
nace Draft n any make or type 


High or Low pressure Boiler, wit! 


termine by Flue Gas Analysis method 
the Combined Boiler and Furnace 
Efficiency; the pounds of air per 
ywound of fuel used and the total and 
yreventable loss of Fuel taking place 
and we furnish the printed data ta 
bles to make these determinations 


DEFENDER ALU TOMATIE 
REGULATOR COMPANY 


DEFENDER PORTABLI 


RECORDER 


{ 


ny type of Furnace burning ar 


This record allows you ¢ ke 


2 


t. Louis, Mo. 
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Geophysical 
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resent Status of a 
I Sul mimit ! eral Deposits. : 
1.4 4 é I ; I ‘ Nf 9 
’ af " } ; 
nt ar a ¢ mang , 
' nd , } ’ 
meant ; 
! pa} s ¢ } 
) é 
the Bergedorf Vilate-Meters for the “Zone Enterprise” of 7 
the Astronomische Gesellschaft. (Die HBergedorfer Platten- e 
messer ftuer das Zone nternehmen der Astronomischen : & 
(eeselischatt.) i x | ) tscl t r Instru 7 te} > | : 
i bet n the 1 h-pole and ‘ 
. I . _ rk U . . it) the 1H 
EK I és . - : . 
' D , , ‘ i 11 ‘ t f Prospecting for Oil by Electrical Methods. (Pros 
» we > » . mis < : . . 
‘ t ne evelopment of the stronomica ns’ rumen , auf Oel mit elektrischen Methoden.) 
the Zeiss Company, Jena. (Ueber die Entwicklung der eM 
astronomischen Instrumente im Zeisswerke-Jena.) M +, ; ; 
‘ ~~ , . : - 
\ Jat par 
| ed } ’ r f ea t , j : ! 
} t? , , ‘ mr nt hr eht n ti 
( Z 2 Cc E.F. (9) _— 
ane ; ‘ ; INSTRUMENT DESIGN AND CONSTRUCTION 
Meridian Determination with the Sun-Compass. (Meridian- aie. ; 
bestimmung mit de nenkompass.) \ l tsch Precision Lever Gages and Lever Links. (Priizisi 
\ \ueg 14 pawes 477-479 hebel und Hebelgelenke.) ‘ 
. ne lle due te dis \ 
hich ' E.F. (9) 
Description of a Bifilar, Suspended, Meter for Electrically e 
Registering on Ship's Deck the Velocity of Currents. (Be- - : 
schreibung eines bifilar aufgehiingten, an Bordelektrisch 
registrierenden Strommessers.) R s hrift 
\ Oct ; pages 14-59 then ‘ ‘ 
\r. € the + . _@ te manenrad % as ly Torque in Instruments. 
: Se heape } ‘ ‘ ste i < board of V ; 
E.1 (9 ul . 
Investigations on the Accuracy of Wireless Longitudinal ‘ 
Determinations with Special Regard to the Zenith Hefrac- ' { ivne- ae 
. . v . le Ge ig » me re a . . 
ae (tatersuchun -. « - die a von \ a Nie Metiieine’ Casutenction Peeblems and Their | 
. re » leg ache re or be = . . 
- ae ieee — secon —m : - pe 9 as or ik ‘hese sm “esa eee val Selution. (honstruktionsaufgaben der fein: 
derer Beruecksichtigung der Zenithretra 20m.) — . ischen Technik und thre wirtschaftliche Lisung 
H gf io.1 (9) ‘ - 
Aircraft Instruments. s 
4 ’ \ + I 
; nat rie Ss j f f rid Ss é 2 S 
, . ‘ ters f the I s tes nun s 
~ rye ’ T | rhe pes ocat or i ) y ? = 
ed Ha (9) Instrument Moving-Coil Supports. 
Commercial Flight-Testing. | I ’ pat 58 
\ 8, M pares 29 nt ( 
t 1 1 é | lete mining I I j re 
vhiel ‘ ble to the ene sup] f g 
g purposes nd n be reduced . ment } vides ~ x 
} ! \ I I lata bt nea I t = nes 
H ses tl thes jata be ay h tl Res R P 
merce. Besides tests Foster Instrumer 
} ne nstruments I I yne s “ S 
e tes ! s ‘ sed ir tair ent s s ! 
Io? - i + . speed I ssible 
t } } et s ther: I Investigations into the Function of Pivoting Elem« s 
, S jules st. calibz electric Meters. (Recherches sur le fonctionmement des 
\ ned in de- gzanes de pivetage des compteurs d‘électricité ) 
H 4) 1 J \ ; M 





GEODESY, GEOLOGY (10) tested with regard to press 











, T T ~ ets 
grammetry in its Geodetical and Engineering Im- ia ceae. te nnin ieirainieadaien tan * intsien’ il ain ati 
~. (Die Photogrammetrie in threr geodiitischen und waratitia tihntihin Con: ot 
ingenieur-technischen Bedeutung.) G S EWI10I iilgemeine » ataal wtente te ‘y papeae es . + Th, 
\ ; Lec t 19 pages 785-790 - : = A i : 
‘ , f yy} ‘ 7 tireae \ ¥ was . ‘ 
\ } es pictures ng elements ‘ ‘ ‘ 
t ns elief maps, et Ha (10) pa tee . . 
The New Brown Potentiometer Recorder. 
Methods tsed in Electrical Prospecting. s I Hi ; } ; t \ 2 Oct ¢ 
\ x u iL ~ 1X4 1&5 21 4 ey ~~ S y net ant +} + 7 + 
| Tt | ‘ y | ‘ if es + + + t I « 2 S 
: f +} Jetection of oF tog the ntit t P 4 
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ane nsation method. A Heavy Telescope Design. |! S 
, +} , } } ‘ " , * 
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g distributis i ti ve heavy t scopes jiscussed at the t 
F #hig ‘ ’ f the veins Ha (10) ™ ae a ‘ 2 na? tore na the« 
VI j 
A Tilt-Compensation Seismometer. | I McCos alletir ca nting des I t The t 
ire} 31. pages 25-27 , n of shafts t eigl st 
" ‘ ’ « n seis 2 pl t zing viscous coupling I znment, the t s S¢ t 
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I t) ; f DT it n of the vis is coupling ter deve bp! nt « slig st i sis 
f ‘ s be b\ Rombere l t the principle rears As all Y \ " t 
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( Electric Co 
Elec. Inst. Co 
Elec. Inst. Corp 


pRESSURE RECORDERS 
\l r 


B Co 
Instrument Co 
r Automatic Regulator Co 
if ro Co 
ve Mfg. Co., C. J. 
Instrument Cos. 
PROCESS TIMING AND SIGNALING 
INSTRUMENTS 
Company 
ro Uo 
ye Mfg. Co., C. J. 
PROJECTION LANTERNS 
weh & Lomb Optical Co 


pROTRACTOR 
| 
pa os h & Lomb Optical Co 
pyc HROMETER 
Recording — 
Bristol Company 
Brown Instrument Co 
Foxboro Co. 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 
Sling 
Taylor Inst. Companies 
PYRHELIOMETERS— 
Weather Bureau Type 
Eppley Laboratory, Inc 
PYROMETERS 
Optical 
Pyrometer Instrument Co 
Radiation 
indicating ; 
Brown Instrument Co 
Pyrometer Instrument Co. 
Taylor Instrument Companies 
Recording 
Brown Instrument Co. 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Thermo-electric 
Immersion 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Pyrometer Instrument Co 
Taylor Instrument Companies 
Indicating 
Bristo! Company 
Brown Instrument Co. 
Defender Automatic Regulator Co 
Foxboro Co. 
Taylor Instrument Companies 
Recording and Controlling 
Bristol Company 
Brown Instrument Co. 
Foxboro Co. 
Taylor Instrument Companies 
Surface Contact 
Bristol Company 
Brown Instrument Co. 
Pyrometer Instrument Co 
Taylor Instrument Companies 
RADIATION TUBES 
Pyrometer Instrument Co. 
RADIO FREQUENCY OSCILLATORS 
General Radio Company 
RADIO SET ANALYZERS 
General Radio Company 
Weston Elec. Inst. Corp 
RADIO TEST PANEL 
Rubicon Company 
Weston Elec. Inst. Corp. 
RADIO TUBE CHECKERS 
General Radio Company 
Weston Elec. Inst. Corp. 
REFRACTOMETERS 
Bausch & Lomb Optical Co 
REGULATORS—See Controls 
RELAYS 


General Electric Co. 

General Radio Co. 

Ward Leonard Elec. Co 

Weston Elec. Inst. Corp. 
Light Sensitive 

Burgess Laboratories, Inc., C. F 
Vacuum Contact 

Burgess Laboratories, Inc., C. F. 
Vacuum Tube 

Burgess Laboratories, Inc., C. F 
REMOTE METERING EQUIPMENT 

Bailey Meter Co 

Bristol Company 

Brown Instrument Co. 

General Electric Co. 
RESISTANCE—Electrical 

General Radio Co. 

Rubicon Company 

Ward Leonard Elec. Co 
RESISTANCE COILS 

Ward Leonard Elec. Co 
RESISTOR UNITS 

Ward Leonard Elec. Co 
“REV-METERS”’ 

Veeder-Root, Inc. 


RHEOSTATS 
General Radio Company 
Rubicon Company 
Ward Leonard Elec. Cc 
SACCHARIMETERS 
Bausch & Lomb Optical Co 
Taylor Inst. Companies 
SACCHAROMETERS 
Tagliabue Mfg. Co., C. J 
SALINITY INDICATORS 
Rubicon Company 
SCALES 
Gaertner Scientific Corp 
Alfred Suter 
SEISMOGRAPHS 
Rk. Y. Ferner Co 
SHUNT METERS 
Bristol Co. 
SHUNTS 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 
SIGNALING DEVICES—Automatic 
Brown Instrument Co 
Foxboro Co 
Rubicon Company 
SPECIAL COILS 
Ward Leonard Elec. ¢ 
SPECIAL ELECTRICAL 
INSTRUMENTS 
Bristol Co. 
Brown Instrument Co 
General Radio Co 
Rawson Elec. Inst. Co 
Rubicon Company 
Weston Elec. Inst. Corp 
SPECIAL INSTRUMENTS 
Burgess Laboratories, Inc., C. F 
SPECIFIC GRAVITY APPARATUS— 
Gas 
Hays Corporation 
SPECTROGRAPHS 
Bausch & Lomb Optical Co 
R. Y. Ferner Co. 
Gaertner Scientific Corp 
SPECTROPHOTOMETERS 
Sausch & Lomb Optical Co 
Gaertner Scientific Corp 
SPECTROSCOPES 
Bausch & Lomb Optica! Co 
Rk. Y. Ferner Co 
Gaertner Scientific Corp 
SPEED COUNTERS 
Veeder-Root, Inc 
SPEED INDICATORS 
See Tachometers 
SPEED RECORDERS 
Bristol Company 
Brown Instrument Co 
SPEED REGULATORS 
Ward Leonard Elec. Co 
STANDARD CELLS 
Eppley Laboratory, Inc 
Weston Elec. Inst. Corp 
STOP WATCHES 
R. Y. Ferner Co 
STRAIN GAGES 
Baldwin Southwark Corp 
Alfred Suter 
SULPHUR DETERMINATION 
APPARATUS 
Burgess Laboratories, Inc., C. F 
Tagliabue Mfg. Co., C. J 
SULPHUR DIOXIDE METERS 
Hays Corporation 
Tagliabue Mfg. Co., C. J 
SUNSHINE RECORDERS 
Taylor Instrument Companies 
SURGE INDICATORS AND 
RECORDERS 
General Electric Co. 
SYNCHRONIZING FORKS— 
Electrical 
General Radio Co. 
TACHOGRAPH 
Baldwin-Southwark Corp 
TACHOMETERS 
Bailey Meter Co 
Bristo] Company 
Brown Instrument Co 
Foxboro Co. 
Veeder-Root, Inc. 
Weston Elec. Inst. Corp 


TACHOSCOPES 
Brown Instrument Co 
TELEMETER 
Baldwin-Southwark Corp. 
TELESCOPES 


Bausch & Lomb Optical Co 
RY. Ferner Co. 

Gaertner Scientific Corp. 
TENSILE TESTERS FOR PAPER, 
WIRE, SHEETS, ETC. 

Alfred Suter 
TENSOMETER (Huggenberger) 
Baldwin-Southwark Corp 


TESTING MACHINES 
Fatigue 
Baldwin-Southwark Corp 
Alfred Suter 
Impact 
Baldwin-Southwark Corp 
Alfred Suter 
Hardness 
Baldwin-Southwark Corp 
Alfred S iter 
Portable—Hardness 
Alfred Suter 
Portable—Tensile—Compression 
Baldwin-Southwark Cor, 
Alfred Suter 
Sheet Metal 
Alfred Suter 
Baldwin-Southwark Corp 
Oll & Bearing 
Baldwin-Southwark Corp 
Universal 
Baldwin-Southwark Corp 
A. Suter 
TEXTILE TESTING INSTRUMENTS 
A. Suter 
THERMIONIC RECTIFIERS 
General Electric Co 
THERMO-JUNCTIONS (Electric) 
General Radio Co 
Rawson Electrical Inst. Co 
THERMOPILE—Coblenta Type 
Eppley Laboratory, Inc 
THERMOMETERS 
Gas Filled 
Ba \I { 
Bristol Company 
Brown Instrument Co 
Defender Automatic Regulator ¢ 
Foxboro Company 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 


Mechanical 
Brown Instrument Co 
Defender Automatic Regulator ¢ 


Foxboro Co 
Tagliabue Mfg. Co., C. J 
Mercurial 
Bristol Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Resistance 
Brown Instrument Co 
Foxboro Co 
Vapor-Tension 
Bristol Company 
Brown Instrument Co 
Defender Automati 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Inst. Companies 
Wet & Dry Bulb 
Bristo] Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
THERMOSTATS 
Bristol Company 
Brown Instrument Co 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Compa: 
TIME INDICATORS 
saldwin-Southwark Corp 
TIME METERS 
General Electric Co 
TIME OPERATION RECORDERS 
Bristo] Company 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
TIME RECORDERS 
Bristol Company 
Brown Instrument Co 
Gaertner Scientific Corp 
Foxboro Co 
Tagliabue Mfg. Co., C. J 
TIME SWITCHES 
General Electric Co 
TIMERS 
Rawson Elec. Inst. Co 
Rubicon Company 
TORSIOGRAPH 
Baldwin-Southwark Corp 
TORSION MACHINES 
Alfred Suter 
TRANSFORMATION POINT 
RECORDERS 
Brown Instrument Co 
TRANSFORMERS (instrument) 
General Electric Co. 
General Radio Co 
Jewell Elec. Inst. Co 
Weston Electrical Inst. Corp 
TRANSITS 
Engineer's, Surveyors, Mine 
Gaertner Scientific Corp 
Pocket 
Taylor Instrument Companies 
TUNING FORKS—Electrically Driven 
General Radio Co 
Gaertner Scientific Corp 
Rubicon Company 





es 


i mtn 
U TUBE MANOMETERS 


Defender Aut i R 
ivs Corpora } 
Morey & Jones, Ltd 


VACUUM RECORDERS 


Bristol Company 
Brown Instrument ( 
I) i \ } 
r OX ro ( 

Tagliabue Mfg. ( C 
Taylor I nt Cos 
VACUUM TUBE BRIDGES 
Ger al Rad ( pany 


vacuum TUBE RELAYS 
tt 
vacuun TUBE VOLTMETERS 
Rawson | Inst. 4 
VALVES 
sey Shut Off 


pany 


r Instrument ¢ panies 
Electrically Operated 


Bris ( pany 


General Electr ( 


Reducing 

igliabue \ e.. &. é 
Regulating 

I to 

I wn Instr ( 

i) r A | ( 


Safety, Fuel Shut. off 
lagliabue Mfg. Co., ¢ 


VENTURI METERS 


Brown Instrument Co 


Foxboro Co 


VIBROGRAPH 
Baldwin-Southwark Corp 

VIBROSCOPE 
Baldwin-Southwark Corr 


VISCOSIMETERS 
lagliabue Mfg. Co 


laylor Inst Companies 

VoL rage DIVIDERS 
| Radio Co 

i bicon Company 

Ward i nard I ( 
VOLT omy 

General Electr 

Weston Ele Inst. { 
VOLTMETERS 
Electrostatic 

Rawson Elec. Inst. ¢ 
indicating 

General Electric Co 

General Radio Co 

Rawson Electrical Inst. (c 

Weston E Inst. Cor, 
Recording 


Bristol Company 

General Electric Co 
Thermionic Rectifier 

General Radio ¢ 


WATER METERS 


Tagliabue Mfg. Co., C. J 
WATER & SEDIMENT APPARATUS 

l'agliabue Mfg. Co., C. J 
WATTHOUR METERS 

General Electric Co 
WATTMETERS 


Indicating 
General Electric Ce 


Recording 
Bristol Company 
General Electric Co 
WAVEMETERS 
General Radio Co 
WAX MELTING APPARATUS 
igliabue Mfg. Co., C. J 
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On the Construction of Well-Insulated KRadio-Active Col- 
lectors for Atmospheric Electrical Measurement (tLeber 
den Bau gut isolierter, radioaktiver Kollektoren fu r luftelek- 








trische Messungen.) \\ GRt f i, Zeitschrif r Instrume 
unde Vol 0, Lec 1930 pages 695-696 
4 eats of a collector designed by the auth« ind used in 
the Mete plogical Observator Breslau-Krieter! I.F. (11) 


I 
Reduced Secale Telescope for Measuring Angles of Deflec- 
tien. (Verkuerztes Skalenfernrohr zur Messung von Win- 











kelnusschiiigen.) |. K I RGER, Zeitschrift fuer Instrumenten 
ol. 50, June 1930, pages 374-375 
Re iding with the classical Poggendorff arrangement re 
lire lim cale n case of m. distance. 7 cm. length is 
cient in the author's improved method | OF Os 
New Possibilities in Pre P turing 
— neeeneoee mn des Pracsinionsuhre nbaus.) GEFFKI 
' Y H Bock Ze hrift fuer Instrumentenkund Vol 50 
wept 1930 pares rod 6H0 
Review the investigations of Schieferstein Schort & 
hulze, Siadbei, Hensel, Madison (Western Electric), Karo 
& Hensel and Lejay K.F. (11) 
Flexible Optical Instruments. (Biegsame optische Lnastru- 
mente.) HH. | Zeitschrift fuer Instrumentenkund Vol. 50, Oct 
), pare Ss] SL 
Reports on in ti ! carried out with the object of 
ncreasin t! facilit rv” surgical purposes E.F. (11) 





GENERAL AND MISCELLANEOUS (12) 
General (12.1) 


Apparatus for Statistical Re« -ording. (Geriite fiir statis- 
tische Aufzeichnungen.) [aut THomMmas, emens-Zeitschrift, Vol 
April 1931, pages 223-227; May, page 243 
Mathematical statistics are nowadays applied to a very 
eat extent for biometric, economic and technical purposes 
the evaluation of properties of quantity products, etce.; for 
instance, tests made with them to show their satisfactory 


quality. Two methods are in use, the “frequency curve” and 
ts integral form, the frequency-sum curve.” The nature of 
the two is explained and illustrated by an example. The 


practical determination of a distribution of a frequency can 





be effected by instruments which mostly count the measured 
\ lute by the change of electrical resistances which are con 
iected to a battery. The 4 drop measured on these 
resistances or groups of resistances corresponds to the rela- 
tive frequency or the sum of frequencies, The operating 
mechanism of such an instrument is described in detai 

Ha (12.1) 


\ New Apparatus for Shock-Proof Mounting of Instru- 
ments. (khin neuer Apparat zum erse huetterungsfreien Auf- 
stellen von Messinstre pmten.) K MueLier, Zeitschrift fir 






nstrumentenkund Vol. 51, Feb. 1931, pages 95-97 
Apparatus developed in the Phys. Inst. of the University 
Berlin under direction of Prof. Nernst. The following ad 


intages are claimed: The instrument can be mounted in 
i few minutes, clamped in any position, can be carried by 
single person due to its low weight, requires small space 
that mounting under a case can be easily accomplished 


It has no pre-requisites in regard to symmetry, has ab- 
ence of iron, and simple mode of operation EF (12.1) 
Vacuum Tubes and Their Applications. \V. ( Wuite. Ele 

uw Engineerv Vol, 50, June 1931, pages 404-405 

Vacuum tubes are classed according to: (1) the number of 
electrodes; (2) the content of the bulb which may be high 
vacuul gas, or vapor; and (3) the nature of the funda- 


mental electrode, the cathode, which may be thermionic, 
photoelectric merecury-pool, or cold A high-vacuum tube 
iffords: (1) independence of frequency (2) continuous con- 
trol, voltage control, or rectification. The thyratron tube has 
reatly decreased the amount of power required to heat the 
athode, and a marked reduction in the large voltage drop 
characteristic of the high-vacuum tube. The thyratron tubs 
+, at present, limited to a few thousand cycles per second, 
ind it cannot control direct current as does the high-vac 


W HB (12.1) 


Rays of Slow Electrons and Their Technical Applications. 
(Strahlien langsamer = lektronen und thre technische Anwen- 
dung.) | Bruecue, F schun ind Technik. Published by Julius 
Springer, Berlin 1930 pages 23-46 

\ short description of the electric, magnetic, as well as 
current and energy properties of the electron methods of 
producing well defined, slow moving electron-rays is given 
It is possible by changing the eg concentration and by 
uitably shaping the anode to generate “thread-rays” of 
1 mm. diameter; these rays are very well adapted for the 
measurement of magnetic fields, earth field, fleld compo 
nents, so that a practically useful airplane compass of this 


ium tube 








kind has already been developed. Further, this ray can be 
ised for finding current-carrying cables, for increasing cul 
rents, high frequency meters, product and quotient meas 
urements. Some practical electron-ray tubes are described 
nd the principles of all measurements named above fully 
explained Ha (12.1) 


The Accuracy of Planimetering’ of Indicator Diagrams. 
(Die Genauigkeit der Planimetrierung von Indikatordia- 
xrammen.) P. W. Ernest {utomobiltechnische Zeitschrift, Vol. 34, 
June 20, 1931, pages 399-400 

It is shown that an indicator for taking diagrams of high 
speed engines records the pressures in the cylinder the 
truer the greater the number of natural vibrations of the 
recording device per stroke of the engine. Also that, for 

great scale and a great stroke of the indicator drum, the 
jinagram should be as small as possible. The possible errors 
were experimentally investigated, the personal factor is the 
most important in the evaluation of the diagrams. 5 refer- 
ences are cited Ha (12.1) 

The Installation of Boiler Instru nents. Engineering & Boiler 

ise Review, Vol. 45, Oct. 1931, pages 262-266 

6 different outlays of boiler house installations are de 

ribed in detail, together with the choice of instruments, 
their arrangements and prices for the installations. Ha (12.1) 
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Miscellaneous (12.2) 


and-Meter 


the Elastic Constants 


Number. 





Geot 


of the 











lyn fe 


Tr 


Ground, 


the 
h 
(Schwingungserre; 


messer Geodyn zur Bestimmung der elastischen Ko; 
des Erdreichs, insbesondere der Bethungsziffer.) 
hrift d Verein deut yr ly ure, ol. 75, J 

pages 81-82 

For the erection of buildin the kr Vledg 
maitions ot the soil id ibs itely necessal 
tion number is that measure which indicate h 
unit of area of the soil hast be loaded in ord 
tically compressed by the same unit of lengt 
ment for the direct measurement of the found 

described. It consists of two concentric ma 
vertical axis which re coupled together b 
spring. The inner lighter mass is rigidly nn 
xround and is excited by vertical impulses nd 
resonance with the natural oscillation of he 
bigger outer mass remains practically at I 
complicated theory is briefly explai d tl 
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Observations on the Testing of I bricants. E. V 

rnal, Vol. 28, Jan. 1931, pages 53-55. With di 
The Timken Roller Bearingg Company developed 
testing machines for testing lubricants they 
machine for determining the load « ryving ca 
cants for spiral-level and hypoid gears, a macl 
cording surface roughness, one for testing ab 
erties. Describe construction and give the test 
discussion brings out that a great deal 


field is still 


Testing E quipme nt 


The Cerami 
This artic 
pleces for a 


machines, equipment for 


ete., and sor 


The Me 


enteure, V« 


The peculis 
asu 


of their me 
hibited at t 
Zurich, Sept 
methods, or 


Methods for the 
tersuchung von 


er Ingenieure, 


This meth 





»] 
ul 


he 


19 


Ve 
od 


iniline dye wh 
xactly determined quantities; 


a special fil 


tained by the 


then washed 
of dye dust 


te! 


at 


iren 


ant of 








conditions 
rement are 


zases, or suspension met 


1. 75, Mat 
uses a vVé 
ich is put 


where ths 
air-filter is 


id from th 


Testing of 
Luftsfiltern.) 


Dust-Like 
staubartiger Festteilchen.) Ro Meipa 
75, Nov. 28, 193 


of fir 


hods. 


ch 7, 


ry fine 


sCUSSE 
International Mater 
31, are de 
n measuring the 


scribe 


1, page 1467 
ywwdet 
d. A few inst 


1e pe 
t 


a. 7 


1931, 


into the a 


it pa 
com 
e col 


behir 
rt of 
plete 


ring 


can be determined by 


ird solutions 


curacy of 0 
hardly bette 






nnels.) 


75, March 21, 3 

\ new formula for the 
which satis 
of 


is developed 


and lengths 
tests showec 


Testing of Goggles by 


5 


It is clair 


ned t 


his method will 


while the isual 


r than 10 


iib 
K 


1 


la 


Solid 


content 


Air- Filters, 
W.S 


page 
powd 


Y 
l 


1d the 
dust 
of tl 
com 


geravi 


An example is 


Investigations of the Air Resistance 


er den Luttwiderstand 


SuTTER. Zé 


931, page 


modern t 


fies t 
rains 


ev 


air resist 
he gre 
Numeric 
h the 


good agreement wit 


Augenschutzgliser nach 


sstechnische 


The tests 
ball of 162. 
glass must r 


} 


act 
fa 
10t 


round cracks o 


tween Amer 


A Few New Forn 
ar Deflec as 
formes nouvelles de la r 





vation des 
AnpRE BLonp! 
6, pa 


pages 








78-282 


Described 


ica 


erichte, Vol 
ording to 
lling from 
break. A 
r pieces w 
n and Ger 








éearts angul 


il 


vue Gener 


res 498-500; Compt 


rangements 


tubes which replace the s 
1 more distin 


give a mucl 
tion, 





den 
9, J 


lly 1 


ein de 
ance 


931, ] 


the German ru 
of im. on the 


a he 
S impl 
ith r« 
mar 


aires 
] 


Té 


ight 








to be done 
for Refractory Materials, 
Age, Vol. 16, Dec 1930, pages 332 
le describes 1 few accessories 
refractories testing laboratory, as 
grinding thin ecti 
ne pyrometers for tem] tur I 


Particles 


Messen 


C9 erfahren zur Un 
} } 


ne int 


filte: 


i 


r_ OOK 


the 


which w 


orbed 


1e wat 


parison W 


metric 
eiven 


in Tunnels 
an Eisenbahnziigen 


utsche 


of tra 


ater veloc 
al vali 
formula 


the Ball-drop Method. 


awn e!sS 


les are 


e which is brok 


yund 
rules 


des 
VEle 


edges 


A 


shows no 


mac 


tr te 


es Rendus, Vo 


¢ 


oO 


pat k 


stroboscopic di 


Rap 


ct ricture 


Measuring Riding Qualities. 


Engineers Journal, 


An attem] 
onnected w 


t 
ith 


is describe 


riding cor 


principal factors is vibr 
relative discomfort factor 
rations at acc 
Contact accelerOmeters have prove 


of the accele 


ible for me 


uring veh 


Tests are reproduced and 


Measuring 
CoyvLe. Engine 
810-313 

A kind of 
the stiffness 


rin 
é 1 


he 


ws Re 


seismograph 


of 


of vibrations « 


corded, and 
reproduced 


cu 
Ha 


high build 


aused by v 


rves taken 
(12.2) 


Vol. 28, May 1 


d to 
nfort 
ition 
vari 


elerations 


iclé 


Behavior or 


ra 


ings 
vind 


forme 


»tors, 





hines 
Vol 
Save, 


rly us 


I ? 


Ins 
ite 


H 


(Unter 


(Priifung der 
Kugelfall-Verfahren.) 


389 


m 


en 


omp 


(sur 


) 


of Recording and Observation 
Explosion M« 
‘thede WMenregistrement et dobser 


H 


Methods 
quelques 


: : 
a explosion.) 


l 


Aug 


sks 


ed, 


of the torsional 
H 
Roy. W. Brown. S< 
931, p. 577-580 
determine the man 
in an automobile One 
it can be assumed 
s in proportion to the 
ibove 4 to 5 ft 
d to be especial 
vibrations and accels 
11 references are cited H 
Tall Buildings. !) 
Vol. 106, Feb. 19, 19 
is described developed to 
as expressed by the ar 
gusts; the oscillation 
two New York build 


for 








ion Measurements in Blooms and Bars Cooled on One 





















ter og (Spannungssung an einseltig abgeloeschten Kn 
inlly »in e STaAEBLEIN. Arupp sche M natsheft Vol. 12, May 
und wm 2.49 
inten . eooling a body in a liquid, the individual lays of 
iy are subject to tensions. Because of their magni 
pee tensions can no longer be assumed to be elasti 
this reason, deform the body. The theory of deter 
these deformations and tensions is developed; an 
on is derived which gives the relation of the ten 
n the body to the deformations observed after planing 
by layer. For 6 bars cooled on one side, the distri 
ef tension shows tensile stresses in the interior and 
sive stresses on the exterior. Without subsequent 
ent, the stresses are of the order of the elastic limit 
| ire reduced by annealing, even at 450° C., to about 1 
mm.2, Ha. (12.2) 
Antiaircraft-Gun Control. Part If: Description of the Sper- 
ry System. Roswett H. Warp. Army Ordnance, Vol. 12, July 
5 st, 1931, pages 37-40 
‘On a few typical examples the component parts of the 
ntrol unit and of the methods of mechanical compu 
ration are described, and it is shown explicitly in which 
er these mechanisms work together to automaticall 
suite the gun angles and fuse settings required. The 
mportant element in the Sperry system is the ele: 
svstem for transmitting the computed gun angles and 
settings from computer to gun A standardized, elf 
ehronous alternating current is used; this is described in 
l Ha. (12.2) 
Instru -ntation as a Means for Coordinating Chassis and 
Rody Design. A. | Denuam. S 1. E. Journal, Dec 1931, page 
142-446 
Information as to the mutual adaptability of a cha: 
nd body can only be determined experimentally, and eacl 
ir model is an individual problem. Coordination is difficult 
because the chassis usually must be developed far in ad 
vance of the time when the body is designed. Devic: i! 
described for subjecting cars and their major units to twi 
ng stresses, and the application of instruments to measures 
ind to integrate deflections are illustrated by example 
Messen temedies of troubles may be found by stiffening or intro 
jucing flexibility at certain points or by a redistribution of 
iusses. Rubber mounting of engines and rubber body him 
hange conditions and add to the difficulty of the problem 
Experiences with some of the instruments described were 
reported in the discussion, and an instrument that has beer 
veloped for recording vibration amplitudes and frequer 
es on airplane instrument-boards was suggested for u 
on automobiles, (12.2) 
Remarks on the Division of Scales for Rain-meters. (Be- 
ur Un- merkungen zur Teilur der Mensuren fur Regenmesser.) 
H. Ourt. Glass und Apparat, Vol. 12, Aug. 1931, pages 9 and 121 
The amount of precipitation is usually given in mm.; thr 
livision on the vessel in which the precipitation is collected 
must therefore take into account the area of the collectin 
vessel. Ha. (12.2) 
An Anemometer for a Study of Wind Gusts. R. H. Surri K 
& M. B. Strout. Engineering Research Bulletin N 20, Universit 
higan. 38 pages. July, 1931. Price $1.00 
This new type anemometer has been developed for a re 
search project to determine the intensity, duration, and 
extent of wind gusts, and their effect on electric power line 
Existing anemometers possess inertia errors of unknown 
amounts which make them unsuitable for this work. Thi 
U nter- inemometer consists of a pressure plate and a magneti<« 


nzugen transmitter and uses a twelve-element oscillograph as a 
\ recording device. Any pressure upon the plate modifies the 
size of the air-gap between two sets of iron laminations 
This changes the inductance in a coil which surrounds one 
prong of the laminations and thus modifies the current flow 
ng through the coil and produces a similar modification in 
( the record of the oscillograph. The total movement of the 
ng der pressure plate is only about .005 inches, so that the inertia 
R errors are of an extremely small order of magnitude. With 
this instrument it is possible to record a large change in 
wind pressure so rapidly that within about one-tenth of a 
second all trace of the change has disappeared and the in 
strument is ready to receive a second change without in 
terference in the record. 12 of these instruments are used 
simultaneously in the field, 7 of them being mounted on 
poles 50 feet high to obtain a horizontal section of the gusts 
arene nd five of them being mounted on a tower 250 feet high to 
reas obtain a vertical section of the gusts. The studies of wind 
eae, : gusts which are made possible through the development 
aceon : this instrument will be of interest to those engaged in 
A the design of tall buildings, large aircraft, and large marine 
vessels, as well as to designers of electric power transmis 

sion lines, (12.2) 





The Idrac Apparatus for Recording the Velocity and Direc- 
tion of Oceanic Currents. (Apparat Idrac zur Aufzeichnung 
der Geschwindigkeit und Richtung von Meeresstroemungen.) 

hrift fuer Instrumentenkunde, Vol. 50, Dec. 1930, pages 697 





699 
The French current meter “Idrac” of the Société anonyme 
®S anciens établissements Barbier, Bénard & Turenne, Paris 
reviewed. E.F. (12.2) 


Rating and Testing of Diesel Engines. G. F. Swarrnour. 
tive Power, Vol. 2, April 1931, pages 21-23 
A general discussion of the performance of Diesel engine 
ind how to judge it from the indicator diagrams. It is ad 
ited all industrial engines of any type should be rated 
their maximum curve corrected to sea level barometric 
‘sure and without accessories. Ha (12.2) 


;' The Diagnostician in the Foundry. (Der Diagnostiker in 
der Giesserei.) H. Hertiein. Gicsserci mit Giesserei-Zeitung, Vol 
5, Sept. 4, 1931, pages 715-716 
For economy in the foundry, the use of a diagnostician 
*ecommended. This is an apparatus for recording periods of 
operation of machines; in this case, for molding machine 
“ .or quantity production. It is illustrated as used in a cer 
; 4in molding process. Ha (12.2) 











A New Dust Meter. (Ein neuer Staubmesser.) | 

) Vi 1, Sept. 1 1930, pages 7ol 

Princip nvolved in the Konimeter of the Carl 
Jena I 


Graphical Methods for Quick Determination of Light and 
d Tracks in Various Media. (Graphische Methoden zur 
lien Bestimmung der Licht—und Schallwege in ver 











denen Medien.) RK. Lire : hrift fu ] mer nd 
1, March 19381, pages 157-159 
A new graphical method is outlined. Two illustrat 
Ie. 1 


The VPeculiarities, of Lubrication Technique tin Preeision 
Instruments in the Light of the Latest Results of Research 
(Die Besonderheiten der Schmiertechnik bei felnmmechant 
schen Instrumenten unter Beruecksichtigung neuerer For 
schungsergebnisse.) Cuvyrers Z schrift fuer Instrur nkund 
Vol. 50, Nov. 1930, pages 660-661 

Refers to a paper presented before the Comn 
Verband fuer die Materialpruefungen der Technik 430 

B.F. (12.2) 

Novel Instruments for the Determination of Oceante Cur 

rents. (Neuartige geriite zur Bestimmung von Meeresstrom 








ungen.) RK. | HAI 1 } | 1 ‘ } ] ive, \ 
i ‘ 21, 1981, pawes 1444-1446 
After a few remarks on oceanographic and |} lrograpt 
easu ment in ¢ ct nst mie 1 t 1 
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more point gage developed Ha (1 
Measuring of Roll Pressures, | K H. I } 
, ) 1 \ 
Nov. 1930, } ‘ ; 
Dese tpt leveloy 1 for n irit 
ure t f litat lé n ; 2 t Hivdraul I | 
luppe 1 bed. Inert nd d n lit id 
plied d the I { } method A 
ethod nvolve the of teleme carbon pil t 
n ) wl h produ ! int nee na wW it ! 
circuit proportional t th pressure vi } tered 
ti milliammeter or recorded on an oscillograph WLC (1 ) 
Measurement of Dust in Flue Gases. (Messung von Flug 
staub in Rauchgasen,) |. 7 t rift Ver at 
Inger re, Vol. 7 April 18, 1931, page iS1-48¢ 
Quantit ind compe tion f the dust ejected b i ! 
ney cannot be judged by observation of the moke nor hb 
rutomatic moke meter! but I b dir ey 1 
f the dust. The experiences of the I as Wiactviciie 
ure elated in tl le opn t f method f 
1 1 ntity f dust n flo flue i I} lor 
! tly b divertit i partial 1 ent tl} 1 
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Historical and Biographical (12.3) 
History of the Circular Spirit Level. (Zur Geschichte der 
Dosentibelle.) kk | {A eit ft fiir Instr ’ | 
Vol 1, March 1931, page 136-144 


he ” 


At the end of 7 references, the author conclude that 
the circular pirit level wa probably invented n 17 
Johann Tobia Mayerson EF ) 


History of Electrical Units. (Ueber dle geschichtliche Font 
wicklung der elektrische Einhelten.) [I EINWEHE rei 

hrift fuer Instrumnentenkund "o] 50 Jan 1930, page ’ 

Historical review, with 14 references 1 ( ) 

Joseph Black's Micro-Balance. (Joseph Blacks Mikro 
wange mit Heiterversatz.) Mo Speres Peitschy r Instru 

k Vol. 50, March 1930, pages 204-206 

Historical facts on the merits of Dr. Joseph Black who de 

veloped a very sensitive balance before 180f IS. 1 (12.2) 
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Economic (12.5) 


nic Importance of Measurements in Glass-Plant 
Operation with Particular Regard to Coal and Gas Economy, 
(Wirtschaftliche Bedenburg des Messwesens in enien Glass 
linttenbetriebe mit besonderer Berucksichtigung der Kohle 
und Gaswirtschaft.) \\ B techy j Ber t \ 











9, July 1931 102-407 

The auth ussé nag ! f i t 
which can it 1 by sit me n ind 
nstrument proce ‘ f gl nanufactu testir 
of fuel, weighing of fuels and materia quantit nd 
perature f nt ] f om ting furna et I 
costs fe the nstrument ‘ } n ' | f f 
saving re ilting i uch ipervi n na ner t 
reduction in consumpti of coal f i | er! 
glass melted amounted to 40 while the investment ir 
struments amounted to onl 15% of the aving Ha (12.5) 
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lo a i ———; ~~ Mechanical contacts on machine: 
3] / : : ‘ 

| eedou—/t OO} : : in the shop make and break th 

: : i electrical circuits which operat 
:| offers Magnetic Counters as primary : : ” 

| . ‘ ; ; the Counters over your desk, o: 
:| control-instruments in operating pro- : : : 

: | ; i : : : banked on convenient counter 

>| duction machines. These Counters : : 

give you an every-minute record of : : board. Your regular lighting 
; production at individual machines. ; : circuit supplies the current (or 
: No waiting for reports from the fac- : : storage batteries if so specified 
: tory. You get the total of finished : : in ordering Counter). Let u: 
| products or smallest parts—as fast : 5 ; I “af, 

: | - es : : yive you complete informati 

: | as produced. “Wired” to you from : : _ieede I — 
:| : : oA be sae a 

: | machines or assembly lines. Recorded : : on application of these Counters 
| on the Counter-dials over your desk. 3 | ———_—— 3 to your machine needs. « « 
:| Mechanical Counters for every requirement are shown and described in the Veeder-‘Root 
| (atalogue. Write for copy, and ask for the facts on how Couniers simplify 

| “oh ; hi ‘ale 

| profit-making at the types of machines you operate. 

| > 

| OFFICES IN THE LANL— OO |NCORPORATED BUILDERS OF COUNTERS 

| PRINCIPAL CITIES Q HARTFORD, CONN. FOR EVERY PURPOSE 








RAWSON ELECTRONIC METERS 
FOR AC ONLY 

Accurate over frequencies 25-100,000 cycles. Meas- 

uring from .2 microampere to 1 ampere. Supplied 


in any full scale range between 1 microampere and 
1 ampere 10 millivolts and 1000 volts. 


TYPE 602 





Only One 
Balance Adjustment 


Low Resistance on 
Current 


High Resistance 
on Volts 


Also Supplied as 
Multimeter with 20 
Ranges. Will With- 
stand Overloads of 
500% and Higher 
on Surges. 


Rawson Electrical Instrument Co. 
INCORPORATED 1918 
CAMBRIDGE, MASS. 


Branch Office: Mid-Western Representative: 
91 Seventh Avenue Eart N. WEBBER 

New York City Daily News Bldg., Chicago, Ill. 
Also Manufacturers of DC Multimeters, (AC or DC) 
Thermal Multimeters, Microammeters, Milliammeters and 
Ammeters, Microvoltmeters, Millivoltmeters, and Volt 
meters, Cable Testers, Timers, Earth Current Meters, 
Fluxmeters, Thermo Junctions, Electrostatic Voltmeters, 

Wattmeters, etc. 


Special Apparatus Built to Order 
Write for bulletins. 
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Notice 
FUNDAMENTALS of INSTRUMENTATION 


Which Has Just Been Published 


is not Behar’s Manual of Instrumentation 


It Constitutes Part One 


The other parts are: 





Temperature 


it In one volume, now on the press 
Humidity 


Pressure 


2 

3 

4 

5—Timing, Scheduling, Speed & Acceleration 
6—Fluid Flow (now running serially in Ims/ruments) 


Electrical 


Miscellaneous 


os 


Moreover, only a few pages were published in 
Instruments: It is mostly NEW and ORIGINAL. 


You need not wait for the completion of the Manual—and vou 
will do well to order today this basic text of value to all 
industrial engineers and executives, 


" FUNDAMENTALS of INSTRUMENTATION 
EX By M. F. BEHAR 


TEVER was the importance of measure- 
ment and control so keenly felt by in- 
dustry as in these times. This book opens 
the door to countless ideas of incalculable 
value. It is not a mere collection of “kinks” 
but a basic text, every line of which will be 
read profitably. The benefits of measure- 
ment and control never come of their own 
accord, but only when instruments are in- 
telligently applied. This book takes you by 
the hand and leads you into the newest 
branch of engineering—the newest field of 
scientific management—Instrumentation. 
Not only does it crystallize and sum- 
marize the elements of the science of meas- 
urement and the art of control, but it lays 
down for the first time an impressive 


More Than a Book 
—a Tool! 


amount of new data never published be 

fore. The author has also induced other 

prominent instrumentation engineers to ex 

plain in detail “how they do it.” Alto 

gether, this is more than a book: it is a tool! 
BRIEF OUTLINE OF CONTENTS 

Industrial Instruments General: Their 
Functions, Classes, etc. 

Properties and Characteristics of Industrial 
Measuring Instruments—Accuracy, Sen- 
sitivity, Behavior, etc., with a special se« 
tion on Recorders. 

Performance of Automatic Controllers 
the first basic treatment of this important 
subject. 

The Plant Instrument Department—By 
specialists in this branch. 














Instruments Publishing Company Date 


3619 Forbes Street, Pittsburgh, Pa 


Enter my order for a copy of “Fundamentals of Instrumentation 


by M. F. Béhar, at two dollars ($2.00) postpaid 
Name 


Address 








utomatic PROCESS CONTROL 
...Lndustry’s Ivew Weapon 
TO SLAY WASTE... 





BRISTOL’S 
UNDIVIDED RESPONSIBILITY! 


BRISTOL’S Automatic Process 
Control Equipment is so complete, 
comprehensive and diversified in 
design, type, and application that 
BRISTOL is in the favorable 
position of prescribing the best 


solution for your control problems. 


In cooperating with you BRISTOL’S 
Engineers investigate and interpret 
your particular conditions and 
needs; design the correct control 
methods, equipment, and systems; 
coordinate these with your plant 
routine; and assume undivided 
responsibility for continually satis- 


factory performance. 


TRACE MARK 


HE fight against w: is 

To re-establish t] profit 
which disappeared with the adver, 
of present low competiti 


industry is drafting every 


to slay the evils of unc: 
production practices stil 


ing in too many plants. 


Ms A potent aid in this stru 


. BRISTOL’S Automatic Process 
Control. Already prominent 
cerns in every line are enlisting 
new “robot” in order t 
quality, rout rejects, and achi 
the high degree of precision 
production which it alone makes 


possible. 


BRISTOL’S Automatic Process 
Control regulates and adminis- 
trates the conditions, changes, 


b. DP aoe. 








*Typical of the hundreds of actual and 


potential applications of BRISTOL'S 
Automatic Process Control in wide use 
today are the following: 


Automatic Cycle Control in V ulcanization of Auto- 
mobile Rubber Tires and Tubes. Bulletin 386-R. 
Automatic Cycle Control in Processing and Pre- 
serving of Foods. Bulletin 386-F. 

Double Unit Electric Control for Automatically 
Holding Pasteurizing Temperatures within }+ deg. 
Fahr, or less. Bulletin 32 

Automatic Control of Hot Blast Temperatures in 
Blast Furnace Operation. Bulletin 372. 
Recording and Controlling Equipment for Auto- 
matically Controlling Humidity in the Saturation 
of Natural Gas. Bulletin 962-A. 

Automatic Temperature Control of Seal Water in 
Direct Steam Heated Gas Holders and Circulat- 
ing Water Heated Gas Holders. Bulletin 960-E. 
Automatic Operation Control of Producer Gas 
Machines. Bulletin 961-A1. 

BRISTOL also makes a complete line of instru- 
ments for indicating, recording, and controlling 
pressure, vacuum, temperature, voltage, current, 
power, frequency, motion, time, speed, humidity, 
liquid level, flow ; 
ated and diaphragm motor operated valves for 


as well as electric motor oper- 


process control. 





factors and operations in any pro- 
cess on an exact schedule. It sys- 
tematizes production in strict 
accord with the prescribed formula, 
Hit-or-miss results are complete 


abolished. 


Wherever there is need for con- 
trolling and coordinating pressure, 
vacuum, temperature, motio! 

speed, humidity, liquid level, a 

flow, there too exists a splendid 
opportunity for realizing new eco- 
nomies through the application ot 
BRISTOL’S Automatic /rocess 
Control. Our engineers will we- 
come the privilege to discuss ths 
matter with you. 

THE. BRISTOL. COD ANY 
WATERBURY CONN! ICUl 
Branch Offices: Akron, Birmingham, I 


Denver, Detroit, Los Angeles, New 7 
Philadelphia, St. Louis, San Fr 








BRISTOLS Automatic 
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Process Contra 

















